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NOTICES AND DIRECTIONS. 



Havi^o printed thig Text-Book with a slow pace (it being four 
months in the press) I have had an opportunity to detect, and iiH 
directly to correct, many errors. Now, haying the whole before 
me, I cs^n discover some defects running through the whole. A 
mere compiler (having been the compiler of several works, I speak 
experimentally,) I say, a mere compiler has, -comparatively, • 
continued '* play-day" of authorship. Though 1 have atteiapted 
the subject matter of this work five times before, under different 
titles, every attempt was almost an original effort, on account of 
the cpntinued accrssion of facts, which I was bound to include. 
In this edition I have attempted a larger stride than heretofore.—* 
The new facts collected in the last two years, since additional ex- 
perience has left me fewer excuses for error, and a thorough re- 
view of the roost important localities, haveenid>led me to fill op 
more chasm nad to demonstrate the order of superposition in 
more doubtful cases, than I have heretofore been enabled to do in 
ihet same period of time.* 

My first and most particular, request is ; that the reader erase 
the note at the bottom of page 17. I regret its publication ex- 
ceedingly. 1 wrote it under a degree of excitement, produced 
by the remarks of a friend ; and it was in print before I took 
time to reflect on the absurdity of introducing such remarks, 
hozvever justy into a text-book for youth. 

*I have been long laying up materials for a full system of American Geology, 
wbieh have filled seven blank boc^s of tbe common quarto size. But, very unex- 
pectedly, I received notice from the publishers, that the last editioa was sold oof, 
and another was demanded. And I do not regret being driven to the pubticatHMi 
of anodier concise edition. In truth, I do not believe I shall ever publish 4 
larger ssy tem, nor diat such a system is wanted. Europeans (as Cuvier, Buckland, 
Hakewell, De La Beche, &c. ) give us all the theoretical views required. American 
geologists should collect materials, essential here, ai^d arrange them in 4 elear 
simple manner for our pupils. I believe, that I shall, from time to time, digest and 
abridge portions of my collection of facts for the Ameriean Journal of Science. 
This will be doing justice to my patrota and to the public. 



•1 NOTICES AND DIRECTIONS. 

The article on Organized Remains was commenced witboat 
sufficient books. More books and better specimens were obtained, 
after part of the article was printed. In the descriptions of the 
plates, at the end of the book, some corrections and additions are 
therefore made, which must be considered as belonging to the 
article, which commences at page 24. When these corrections 
were made, and most of the article was written, I had before me 
Sowerby's 6 volumes, Parkinson, Brongniart^s trilobites, Brong- 
niart's fossil vegetables, Goldfuss* Ist and 2d Numbers, Miller's 
Crinoidea, all the articles on petrifactions published in Silli- 
man*8 Journal and the transactions of the Phil. Acad. Nat. Sci. 
and New York Lyceum. If I have published, as new, species 
which are not described in these works, I am excusable if thev 
are described in other works ; because I was unable to obtain any 
other books. Having ventured to enter the field of American or- 
ganised remain9,'with a view to discipline new troops for the war 
of rocks, I solicit the aid of better disciplinarians. I have not 
attempted any thing in the outer battle grounds. There Dr. Mor- 
ton has already subdued all opposing forces. Our ruined Chalk 
rocks furnished him with such n vast supply of munitions, that he 
was enabled to compel the surrender of the long contested sand- 
fields of Jersey. 

The five series of regular Carboniferous, Quartzose, and Cal- 
careous formations, which I proposed in my Geologieal Prodro- 
mus, published in the American Journal of Science in 1829, I 
now adopt without apology. It is founded in Nature, and must 
endure as long as rocks last. More than three fourths of the dis- 
tinguished geologists of America have expressed their convictions 
of its truth, and many distinguished foreigners have yielded their 
unqualified assent. Let the reader turn over the pages of Cony- 
beare, Bakewell, Brongniart, De La Beche, Ure, Woodward, 
and every other modern systematic writer, and he will find the 
Carboniferous, Q,uartzose, and Calcareous formations, under dif- 
ferent names, precisely as I have stated them to be. Nothing is 
required but conjoining all the Calcareous rocks, which are found 
in contact, under the name calcareous. The Carboniferous and 
Qjaartzose are readily found, when the Calcareous is defined. 
The third number of M. Brongniart's Vegetable fossils most em- 
phatically recognizes the four Carboniferous formations, above 
the primitive; though it is probable, that he had never read, nor 
heard of, my Prodomus when he wrote that article. 






XOTICKS AND DIRECTIONS. 6 

Teachers will never succeed without specimeDS su£Bcient for 
illustratiog the essential characters of all strata. Lay the whole 
suit on a long table or board, before giving the first lecture, in 
the order of superposition in which they are found in the earth. 
Define the classes and strata, and name them over, until all the 
specimens become familiar to the eye and their names to the 
ear. Question the students around frequently on the synopsis 
and essential parts of the definitions or cause them to give lectures 
or dissertations by turns ; each referring to specimens while 
answering or lecturing. Illustrate all parts of the Text-book 
with specimens, and familiar references. But students should not 
be confined to reading, to specimens; and to lectures, longer than 
ten days. They must then be shewn the nearest rocks, from 
day to day^ and taught to apply the proper definitions and descrip 
tions. The Tertiary formation, the Diluvion, Analluvion, Post- 
diluvion, and whatever occurs near the lecture room or school, 
must be shewn them ; and they must carefully define every de- 
posit. 

The rambles of students must be extended as far as they can 
go and return the same day, and every thing carefully examined 
and described. Other subjects in Natural History (particularly 
Plants, Shells, and Insects) may be collected at the same time. 
Having become familiar with the nearest geological deposits, 
one extensive taur should be undertaken. After having taken 
five annual tours with students, varying the course every time 
more or less, I find the following to be the best and the most 
economical, for persons who study or reside, near any part of 
Hudson River. 

Geological tour, 1. From Hudson River to Connecticut River, 
across Columbia, Rensselaer, or Washington, county. Here the 
primitive and transition classes, and basaltic rocks, may be ad- 
vantageously studied. 2. From the Hudson River to Pucker- 
street on the top of the Helderberg by way of Bethlehem Ca- 
verns. Here the lower and upper secondaries may be studied. 
3. From Hudson River by way of the Hudson and Delaware 
canal and rail-road to Carbondale. Transition and upper sec- 
ondary, particularly the great coal formation, may be advantage- 
ously studied. 4. From the Hudson River, by way of South 
Amboy, New Jersey, to Middletown Academy. Here the ter- 
tiary formation may be studied, with the embraced Chloritic 
Chalk, or greeo-sand, of the Chalk formation. 5. Visit the trans- 
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ition limerock of Glenn's Falli, if conTenient, and then the oolite 
of Saratoga. Here examine the Springs also. 

Stodents have made all these toars with bat thirty dollan ex- 
pense ; bat it requires rigid economj. All but the Glenn's Falls 
tour have been made by several students of Rensselaer School, 
with but ordinary economy for thirty dollars. If every thipg 
connected with Engineering, Botany, Mineralogy, Zoology, be 
attentively examined by students and explained by a teacher, the 
time (six weeks) and the money, are most profitably employed. — 
The number of students ought not to be under six, nor over 
twenty four. 

In addition to the great advantages, which such tours afford to 
the students taking them, the cause of truth in Science is thus pro- 
moted. No Science is so much obscured by the bold asser^DS 
of the ignorant pretender, as geology. Ignorance and impudence 
are oAen companions ; and readers are not always prepared to 
visit localities for the purpose of confirming truth or detecting 
falsehood. Hence the necessity of leading students to a series of 
localities, which afford sufficient objects for demonstrating every 
important principle of the Science. 

This edition is printed on writing paper, with broad margins 
for manuscript notes, to be made by the student. But notes should 
be made on other paper in the field, and carefully transcribed 
afterwards. References to the figures may be made in the 
margin, against the names of the organized remains. 

The geological map of the state is not to be bound in the book, 
because it would soon be destroyed in a travelling text-book ; 
but it is always to be sold at the same book-store, folded in a 
cas^. 

If the plan of this book would have admitted more extensive 
discussions, I should have taken in the investigations of Drs. £. 
James and Z. Pitcher, also those of Lieutenants Mather and Day, 
of Adjunct Professors C. U. Shepherd, and of H. H. Eaton, Mr. 
R. Peter of Pittsburg, and of several others. By these I conld 
have shewn, that the Corniferous limerock, which is so widely ex- 
tended over the Western States and underlaying the coal hills of 
that district, is the same individual rock which underlays the coal 
beds of Carbondale, Wilksbarre, kc. The great resemblance 
between the primitive rocks of Rocky Mountain, the Highlands 
of the Hudson and iy('Comb*s Mountains, could have been shewn 
also. They are remakably characterized, and distinguished from 
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the primitive rocks of New Englaiid and of most European districts, 
by their great proportion of hornblende rocks, and by the pres- 
ence of tabular spar, grains of interspersed serpentine, coccolite, 
colophonite, and masses of diallage. 

As books sufficient for the study of organized remains are ex- 
pensive, I will name all specimens, which collectors send tne, ex- 
cepting Bivalve. Molluscous relics. See p. 44 and 45. The fol- 
lowing are the conditions. 1. The specimens must befiiirand 
perfect as possible, with pieces of the rock adhering. The col- 
lector keeps duplicates of all he sends, numbered as he nnmbers 
similar specimens presented to me ; and I will send him the names 
by letter, set in the letter against the numbers. 3. I must be at 
no expense for transportation nor letters ; for my burdens of this 
kind are already insupportable. 

AMOS EATON. 
Troy, N. Y., June 15, 1832. 
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These corrections must be nuide with the pen^ before the book 
is read. 

It is impossible to uvoid errors in Scientific works, antil suf- 
ficient inducements are held out to encourage a due proportion 
of printers to study the elementary principles of the Sciences. 
Page 11, line at the bottom, change melting to meeting. 

15, line 3, Bunce — Bruce. 

16, line 8, Bronguiart — Brongniart. 
31, lined from the bottom, candatus — caudatus. 
31, line 4 from hoitoniy Selenourus — Selenurus. 

35, line 10, seven — nine. 

36, line 23, second — first. In Margin write E. equicyclus. 

37, line 18, 2d— 1st. 

38, line 2. turbirate — turbinate. 
42, line 8, lominai — lamina;. /Jt>» -♦» /t<-y/^' 
44, line 24, carhosea — carhasta. 

line 29, osthocera — orthoceru. 
51, lines 1 and 2, suppo — supported — anim — aaimals. 
73, line 18, quantities. 

78, line/2, anhydrous. 

79, line 28, anasphaltic. 
84, line 24, Liusoi — Liasoid. 

86, line 3 from bottom, last word, antediluvians. 

87, line 20, carbonate — carburet, 
line 24, engiss — gneiss. 

88, line 3 from bottom, it, before Id. 
90, line 12, overloyed — overlayed. 

line 16, jury — Jura, 
line 3 from bottom, calcareous. 
94, line 3, (cherly) — (cherly.) 
96, line 2, Feriferous — Ferriferous, 
line 27, not, before quote, 
line 34, gigigantus — giganteus. 
** 102, line 8, fagmented — fragmented 
<* 104, line 1, Aluminous. 

line 3, gallipot. Page 120, line 18- N. America, 
line 29, liquid. 
** 128, In the margin opposite to Pcntacriiius fimbriatus, write 
P. snhangularisy P, basallifonais, Miller. Found in 3d gray- 
wacke (oolitic formation) in Seneca county, by Mr. W. H. Boyd, 
a student in this school. 
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GEOLOGICAL TEXT-BOOK. 



CHARACTER AND OBJECTS OF GEOLOGY. 

The science of Geology consists in a systematic ar« 
rangement of facts, explaining the strnctare of the earth. 

Oor observations are limited to its exterior rind of 
coats. We know yery little of its interior structure. 
Bat the inequalities of its surface often give us admissiotf 
to a considerable depth ; from which we should be to-^ 
tally excluded were its surface every where smooth liket 
a pacific sea. 

Since the earth's specific gravity has been ascertained 
by suspending the plumb-line by the side of an insolated 
mountain rock, we infer that it must be made up 
of heavier materials interiorly than near its surface. 
For the whole mass of the earth is found to weigh about 
five times as much as an equal mass of water. Where- 
as all its exterior rind, from the surface to its greatest 
ascertained depth, taken in the aggregate, weighs but a«* 
bout half as much. Late experiments by Cordier and 
others, seem to lead us to important conclusions respect- 
ing the interna] temperature of the earth. It is proved, 
that as we penetrate the earth, the temperature dimin- 
ishes until we are below the limit of solar influence. 
And from that point the temperature increases at the 
rate of about one degree of Fahrenheit for every fifty 
feet. But it is not probable, on any hypothesis, that 
heat increases in this ratio to the centre of the earth. 
Ifit did, the whole interior of the earth would be in a state 
ofmeHedlava ; leaving, according to Cordier, a solid crust 
less than one hundred miles in thickness — not exceeding 
in proportion the thickness of an egg-shell. 

As numerous observations seem to prove, that the 
surface of the earth is of a lower temperature than for- 
merly, it may be in accordance with analogy to sup- 
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to PROGRESS OF 

pose, that the cooling of a heated caoDoo ball will ex- 
emplify the gradaal cooling of the earth. Therefore, a9 
the cannon ball cools rapidly at its surface, without aaj 
material dimination of temperature at the depth of an 
inch for a long time ; we may infer that after penetra- 
ting the earth to the depth of a few miles, we should ar- 
riye nearly to its maximum of heat. 

Specific gravity and internal heat being all we know 
of the structure of the earth, excepting what we leam 
from inspecting its surface, the absurdity of ancient the- 
ories is manifest. But the tops of . the most elevated 
ridges being about five miles higher than the deepest 
natural and artificial cavities, much has already been as- 
certained respecting the history and structure of the 
earth. 

Geological facts lead us to the history of created be- 
ings, long anterior to written records. Such records 
may be erroneous, and we have no means for correcting 
them. But geological records are perpetual, unvarying, 
and cannot be vitiated by interpolations or counterfeits. 
For example : the written history of the deluge might be 
varied more or less by erroneous copies or incorrect 
translations. But the geological records of divine wrath 
poured out upon the rebellious inhabitants of the earth, 
at that awful period, can never be effaced or changed. 
These latter records add, to the Mosaic account, that 
even the antediluvial beasts of the forests and fens par- 
took of the ferocious nature and giant strength of ante- 
diluvial man. 

The order of creation too is stamped upon the ever- 
during rocks. There and there only we learn which of 
the grasses and of the herbs yielding seed, and of the 
fruit trees yielding fruit after its kind, was created first. 
For the acotyledonous tribe of ferns first appear in the 
oldest rocks containing organic relics ; these are followed 
by the largest mono-cotyledonous tribe of grasses, canes 
and reeds. Here too we find the first created fruit-tree 
yielding fruit to be the ancient palm. No records but 
the geological could ever have brought to our knowledge 
the known truth, that no cauline or dicotyledonous plants 
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\vere created, until all rock strata were finished ; and 
that man was created later than canline plants. 

Whoeyer feels an interest in the works of creatir a 
intelligence, most he delighted to trace those works from 
that early period of time which is far heyond the high- 
est recorded limits of antiquity. This enrapturing pur- 
suit is within the reach of none hut the geologist. 

Geology teaches us that minerals which are associated 
in one district of country are associated in the same or- 
der in all other districts. Hence the experience of the 
miner and the quarry-man in any country may he appli- 
ed in searching for useful minerals in all countries. But 
here the aid of the scientific geologist is necessary ; for 
geology IS ihs true science of mining. As in all other ca- 
ses of the kind, the facts which accident presents to the 
iirtist, must he collected and generalized hy the man of 
science ; and then presented to all artists of the same 
profession. For example, the discoveries of gold in 
thetalcose slate of the Carolinas, will serve as an index 
to the miner, pointing to the whole range of talcose slate 
from Georgia to Canada, by way of New-York and 
Green Mountains of Vermont. 

From the general composition and character of every 
kind of detritus, we are enabled to judge of the fertility 
t>rsoils, and to apply correctives in cases of barrenness. 
For example : whenever we 6nd marine sand, which is 
now known to be a very extensive stratum, we can al- 
ways find the marley clay beneath it. This will induce 
the agriculturist to apply an efficient corrective for 
improving his barren sands, by raising the marley clay 
from pits, and applying it to the surface as his situation 
may afford the means. 

Mountains, valleys, beds of oceans, seas, lakes and 
rivers, are all referable for their origin to geological* 
changes. The soft saliferoos and carboniferous rocks, 
in which the bed of Lake Ontario is made by the rapid 
disintegration of those rocks, is an example. The beds 
of Lake Champlain, the Mohawk river and of the Hud- 
son through most of its extent, were made by the disin- 
tegration of rocks at the meUifig of different formations. 
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The deep bed of the Hadsoo acrow the HighlandB, which 
18 chieflj hornblende rock, may, without eztraragance 
be ascribed to the fusion by volcanic heat which produ- 
ced the basaltic Palisadoes below the chasm. The aame 
hypothesis may be well applied to the channel of Coo- 
necticat riyer, north of the northern line of Massachu- 
setts, whence the Yolcanic lara flowed which now forms 
a series of basaltic prominences from Vermont to Loqg 
Island Sound. Hence one important part of Physical 
Geography may be explained by a reference to disinte^ 
gratioo, decomposition, yolcanic action, and other geo- 
logical agencies. 

CONCISE HISTORY OP GENERAL GEOLOGY. 

The name geology was originally applied to yisionsr, 
which floated in the fancies of men, respecting the ori- 
ginal productions of the earth. No facts were adduced 
in proof of hypothesis, excepting the few which presen- 
ted themselyes to, or rather enforced themseWes upon, 
ihp senses, without the labor of research. PossibiHtyf 
y^ithout even the shadow of probability^ seems to haye 
been receiyed as conciusiye eyidence. 

We are indebted to the Germans for geology as a 
science. Lehman first published the fortunate sugges- 
tion, which eleyated geology to the dignity of a science. 
He first called the attention of the learned to a yiew of 
creatiye intelligence in the systematic arrangement of 
the solid contents of the apparently amorphous earth. 
The illustrious Werner improyed upon the thought. 
Through a long life, by uniting study, theory and prac- 
tice, and directing all the energies of his mind to a single 
object, he gaye character and great interest to this de- 
partment of nature. He led his numerous pupils into 
the hitherto dark regions of the earth, which his mighty 
genius had then illuminated. Though he was somewhat 
bewildered by the mazes of fancy and yielded too far to 
the yisionary theories of his time, his classification of 
facts must eyer form the basis of all future geological 
enquiries. 

Saussure, De Luc, Humboldt, Kirwan, Jameson, 
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^od ^bers, improved upos Werner by the aid of addi- 
tional facts. These facts Werner lived to apply m co^- 
rectiyes of his early mistakes, and to fill up the cim«M 
in his own discoveries. He closed his long life in the 
JM splendor of bis scientific ^ory, in the same j««r 
(1817) in which we began to make our humble efiiMrto 
in the application of his views to American earth. 

Hiitton had done much in the lifetime of Werner. But 
bts theoretical views were at variance with those of 
Weroer ; and much overheated controversy existed be* 
'tween their respective pupils. Werner ascribed most 
geological phenomena to the agency of water, while 
Hntton referred the same to the action of internal heat. 
Hutton died in an unhappy state of mind, at a time, when 
his views were almost universally rejected; bat 
Werner died amidst the universal plaudits of his favor- 
ite views. Scarcely had the earth, which he had stud- 
ied with such interest aud applause, received his manes 
when his theory was reviewed, and began to be recei- 
ved with less approbation. 

At length the illustrious Cuvier came before vs. He 
balanced the two theories with a giant hand. He dem- 
onstrated the Huttonian theory in its application io many 
phenomena ; but lefl much to be explained upon the 
Werneriau. He relied solely on well established faclff, 
and proceeded cautiously in his theoretical viewflu 
Bakewell, Brongniart, M'Clure, M'Culloch, Green- 
ough, Phillips, Conybeare, with numerous others, con- 
stitutiDg a brilliant constellation of resplendent lumina- 
ries, now began to enlighten both subterranean hemis- 
pheres ; while the very exterior surface of the earth 
was scarcely considered. 

Such was the general state of geological science at4he 
close of the first score of years in the present centary« 
Since that time Buckland, aided by the veteran Cnvier^ 
has commanded the whole geological phalanx to leave 
for a while the deep abodes of rocks, and to examine 
** the open caverns and the furrowed earth.'' He has 
led out before us, from the cave of Kirkdale, the ante- 
diluvial elephant, cha|ed and gnawed by hondreds of 
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byeoafl, who had dragged it in, peacemeal, throagh a 
comparatively minute aperture. He has shewn us the 
torrid abodes of the riyer horse and the elephant to have 
been in the latitudes of Caladonia and Scythia. The 
deluge no longer rests on the authority of written eTi- 
deoce. He points to records as durable as the eartb, 
and far less changeable. The study of organized beings 
hgs, consequently, become the most essential quali6ca(ioQ 
for the study of geology ; for their relics are the indeli- 
ble records of truth, susceptible^of no interpolations. 

But in the midst of these splendid discoyeries, which 
orerwhelm the strongest imagination with wonder and 
amazement, some reformation seems to be required, 
eyen among those rocks where Lehman and Werner 
began their labors. This humble task has occupied 
many a weary hour of the author of this attempt at 
guiding the young mind in the study of nature's earliest 
labors. 

PROGRESS OP AMERICAN GEOLOGY. 

" By what authority does this author attempt to teach 
us,*' is a menial question at least, whenever we open a 
book, professing to communicate instruction. If the 
author gives us no answer in his prefuce, we accuse 
him of presumption. If he gives us his reasons for be- 
lieving himself qualified to teach us, we accuse him of 
egotism. I shall choose the accusation of egotism ; and 
shall merit it, in some measure, by confining my views 
of the progress of American geology to that field in 
which 1 have been a continual laborer. I believe it 
will bd conceded, that I have devoted more time and Ic^ 
bor to American geology than any individual, and under 
the most favorable auspices — I mean through the patro- 
nage and munificence of General Stephen Van Rensse- 
laer. 

The progress of geology in America may be divided into 
two eras. First ^ McClure^s surveys for establishing our 
Geographical Geology. Second^ Van Rensselaer"^ s sur- 
veys for establishing pur Straiiographical Geology, 

About the beginning of this century, Dr. Mitchell of 
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N. York, began to iostract his classes in Kirwan's Tiewa 
of Geology, occasionally illastrat^ngthem with fereiga 
and American specimens. Dr. Ikmee took a part in it, 
as appears by his journal. Very little progress was 
made in the science, however, for want of a connected 
series of obseryations. The science of geology can oer- 
er succeed in any country, until transverse surveys are 
taken across extensive districts. 

First era of American Geology — McClure^s surveys for 
establishing our Geographical Geology, 
McClure did not attempt a classification of Amercan 
rocks. In his treatise he published the Wernerean 
names, but did not attempt a detailed application to oor 
strata. His geographical view of the Primitive, Trans- 
ition, and Secondary, classes of Werner, in the United 
States, has been shown, by future examinations, to be 
astonishingly coriect ; when we contemplate the magni- 
tude and extent of the undertaking. 

McClure's labors were followed by numerous attempts, 
at descriptions of limited formations ; which appeared 
in the transactions of societies and temporary journals. 
For want of a connected series of observations, compar- 
ing strata and noting their order of superposition, most 
of those descriptions and essays were erroneously refer- 
red to the Wernerean system. 

After the arrival of the splendid cabinet of Colonel 
George Gibbs, which was loaned to Yale College, Prof. 
Silliman gave his annual course in that cabinet to the 
students of that institution. Want of time prevented his 
making extensive comparisons with the specimens of the 
cabinet, for the purpose of applying Wernerean names 
to our rocks, during several of the first years of his lec- 
tures. His investigations of this kind were mostly Timi- 
ted to Connecticut, Rhode Island, and Massachusetts. 
Students, in their returns after vacations, brought him 
rock specimens from various parts of the continent. West 
India islands, &c. But every experienced geologist 
knows, that specimens collected in localities, between 
which no connexion has been traced, afiford but little aid 
towards ascertaining the order of superposition. 
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Having previously ezamined the Highlands on the 
Hudson, Catskill Mountains, Green Mountains in Neir 
Eoglandy &c. by the aid of Kirwan's descriptions, I pat 
myself under the direction of Prof. Silliman, in the year 
1816. I attended two of his courses of lectures in Min- 
eralogy and Geology in Gibb's cabinet, and a course od 
Chemistry. In his lectures he illustrated the Wemere- 
^n system, as improved by Cuvier, Brongaiart, Bake- 
well, and others, with the aid of foreign specimens— oc*> 
casionally introducing such collateral specimens from 
eur own rocks, as he had examined in place with suffi- 
cient care. But his American specimens were chiefly 
Primitive, Basaltic, and Tertiary (though the latter name 
liad not then been introduced.) 

Having received an invitation to aid in the introduction 
of the Natural Sciences at WilliE^ms College in Mass., i 
commenced a course of lectures at that institution, in 
March, 1817. Prof. Silliman had furnished me with an 
outfit of the most important specimens, which, added to 
my own collection, and a collection made by Prof. 
Dewey of Williams College, I was enabled to commence 
my course of instruction to good advantage, considering 
the low state of the Science in this country. Such was 
ib6 zeal at this institution, that an uncontrolable enthu- 
siasm for Natural History, took possession of every 
mind ; and other departments of learning were, for a 
time, crowded out of Collie. The College authorities 
allowed twelve students each day (72 per week) to de- 
vote their whole time to the collection of minerals, plants, 
kc. in lieu of all other exercises. Several members of 
the institution, who commenced their studies at this pe- 
riod, became eminent Geologists, Mineralogists, and 
Botanists. Professors Dewey and Emmons, were of the 
number. 

At their return after the spring vacation, students put 
me in possession of numerous specimens of almost every 
rock'in Massachusetts and the adjacent parts of Vermont, 
N. Hampshire, and N. York, accompanied with written 
descriptions of their localities and some of their associa- 
tions. With the aid of these specimens, and two tours 
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which I made from Boston across Massnchusetls and the 
east part of N. York as far as Sasquehanna River, I 
made the first attempt at a systematic arrangement of 
American rock strata. I followed the Wernerian ar- 
rangement, as improved by Bakeivell and illustrated by 
Silliman, as nearly as possible. Bat I could not satisfy 
myselfof the existence of Werner's granite, excepting 
as an alternating layer or vein in gneiss or hornblende 
rock ; though I introduced it on^ foreign authorities. 
Our argillite coald not be arranged according to Werner ; 
but Bakeweirs opinion seemed to clear up the difficnlty 
in some measure. The limits of transition rocks were 
not well defined, and the secondary were not under- 
stood. With these, and numerous other imperfections 
and some visionary conjectures, 1 published my imper- 
fect classification of American rocks in a pamphlet of 41 
pages, under the title, " An Index to the geology of the 
Northern States of America." It was accompanied with 
a rough leaden plate, exhibiting a transverse section, of 
the rocks from the Atlantic ocean to Susquehanna River. 
The friendly reception which this coarsely execu- 
ted pamphlet met, was truly gratifying ; and proved 
that the undertaking was well-timed. It was honored 
as the battle ground, whereon the devotees met to con- 
tend in the warfare of the science, with zeal and good 
feelings. It is a curious fact, that, notwithstanding the 
diversity of opinion which existed among American ge- 
ologists on numerous points of enquiry, no collision of 
feeling, not a word, not a thought, has ever appeared 
among them, calculated to disturb the harmony neces- 
sary to the progress of the science. Foreigncrt* too 
have held out the hand and tendered us their friendly 
aid to guide our tottering steps. 

* I would except the few foreigners (self-etyled geologists ) who have 
come among us, and have endeavored to excite feuds, widiout success. 
These came to this country totally ignorant of the sdence ; but ha^ng 
caughtamere smattering from our geologists, they began to ''hail 
from Europe" as wonders there. As such they obtained admittance 
for their sciurility in some of our journalb "of easy virtue ;" though 
no distinguished European geologist will acknowledge them, or ever 
heard of them as geologists. 

3 
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SooD after i had published the pamphlet alluded to*. 
Prof. Sillimaa issued the first number of bis American 
Journal of Science. His notice, of my attempt to col- 
lect and generalize geological facts in this country, 
seemed to be very acceptable ; for about eight hundred 
copies were retailed in sixteen months. Another edition 
was published in the winter of 1820, in a duodecimo 
form, under the immediate direction of the Troy Lyce- 
um of Natural history. 

In April 1818, I went to Albany on the special invi- 
tation of Gov. De Witt Clinton. He headed a subscrip- 
tion with his name for a course of lectures on Natural 
History, to be given by me in Albany ; and Dr. James 
had procured the signatures of many principal citizens, 
before I arrived. In Albany I found Dr. T. Romeyn 
Beck, and in Troy, Doctors Burrett, Robbins, and Hale, 
zealous beyond description in the cause of Natural Sci- 
ence. By the exertions of these gentlemen a taste for 
the study of Nature was strongly excited in these two 
cities ; especially for that of geology, They, together 
with several others, had become members of the New 
York Lyceum of Natural History ; and in the fall of 
IBIS, established a society of the same name and upon 
a similar plan, in Troy. Collections were made with 
such zeal, that in the course of a few months Troy 
could boast of a more extensive collection of American 
geological specimens, than Yale College, or any other 
institution on this continent. In the winter of 1819, 
through the exertions of Dr. Beck, seconded by Gov. 
Clinton, the Hon. Simeon De Witt, and the Hon. Saml. 
Young, I was employed in giving a course of lectures 
on Geology and Chemistry with their applications to ag- 
riculture, before the members of the legislature, in the 
rooms of the Society of Arts in the Capitol. This event 
gave me an opportunity to attempt a general diffusion of 
a taste for these subjects throughout the state. In truth 
a thirst for the Natural Sciences seemed already to per- 
vade the United Stales, like the progress of an epi- 
demic. 

Though I introduced into the second edition of the 

o 



AMERICAN GEOLOGY. 

^' Index lo the Geology of the Northern States," many 
improvements, it was still very de6cient in the secon- 
dary class ; and the Tertiary was unknown. Hayden's 
treatise, and Schaolcrafl's travels, contained a collection 
of facts, safiictent to ehicidate the tertiary and diluvial 
formations ; but the present views of these subjects had 
Bot then been taken. In this edition I introduced a 
translation of the Linnean descriptions of organized re- 
mains, as improved by Martin. Le Sueur having la- 
belled a small collection, chiefly from the Helderberg 
k) Albany county, we were enabled to make some pro- 
gress in that department of geology. It will not be con- 
sistent with the design of this article to acknowledge all 
the sources from which I derived the materials employ- 
ed in making up my views of American Geology at that 
time. The contributions made to the two first volumes 
of the American Journal of Science were all consulted 
in preparing the 2d edition of the Geological Index. 

Second era of American geology — Van Rensselaer' s sur^ 
veysfor establishing our Siraiiographical Geolopj, 

I consider 1820 the closing year of the first era, and 
the comencement of the second. Numerous insulated 
facts had been collected and some progress made in the 
Stratiographlcal geology of the New England States ; 
but no attempt had been made at a general arrangement 
of the secondary strata of the state of New York, or 
any of the western states. 

It is a curious fact, that every western stratum in 
New York had been misnamed in the nublished accounts 
of them. A ridge on the south side of Lake Ontario, 
which is the outcropping edge of a red sand-rock, thinly 
covered' with detritus, had Imen treated as post-diluvi- 
on, washed up by the Lake. This was adduced as a 
record of the once elevated surface of the lake. In 
truth, every thing that had been" done relating to our 
Western geology, was calculated to mislead. 

In the summer of 1820, Dr. T. Romeyn Beck of 
Albany (who has done enough for science to elevate, 
high in the scale of fame, a dozen ordinary men) laid 
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before the Hou. Stephen Van Rensselaer, a plan for 
investigating the geology of North America. By atten- 
ding to the north and soalh ranges of our rock strata, it 
appeared manifest, that a transverse section from the 
Atlantic Ocean near Boston, to Lake Erie, would, prob- 
ably embrace every important formation. No act could 
have been more disinterested. For though he was him- 
self devoted to the science, and his younger brother 
had made considerable progress in it, he reserved noth- 
ing for himself or his particular friends ; but proposed 
that the superintendence of the undertaking should be 
placed under the direction of whoever had been most 
conversant with such investigations. The plan pursued 
at the expense of Mr. Van Rensselaer, was the follow- 
ing. 

A particular survey was taken of the two counties ly- 
ing in the direction of the Erie Canal in the state of New 
York, adjoining the west line of Massachuseetts — to wit, 
Rensselaer and Albany counties. The most necessary 
experience was thus afforded for qualifying the superin- 
tendent for entering upon a survey of the Erie Canal 
line. These surveys were commenced in the summer 
of 1820 and pursued with great diligence through four 
summers ; and at least one tour, (and often four, ^ve, 
and more) along the line has been made by the superin- 
tendent every year until 183Q inclusive. ^ In January, 
182 4, a report was made to the Patron, accompanied by 
a profile view of the rock strata from the Atlantic to 
Lake Erie ; a distance east and west of between five 
and six hundred miles — also a profile section extending 
from near the west line of Massachusetts to the Atlantic, 
drawn and explained by Prof. E. Hitchcock. The re- 
port and both views wer^ublished by the Patron. The 
report occupied 163 ogtavo pages. It being the first, 
and only, attempt at such an extensive survey of this 
kind, hitherto made in any country, it excited consider- 
able expectation. As it has been fully before the pub- 
lic for eight years, its character for accuracy is probably 
settled. 

Since the first report was published, numerous reviews 
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BDd corrections hare been made, and numerous other 
surveys taken at the expense of the same Patron. Upon 
these surveys (which have occupied*a greater or less 
portion of eleven summers) added to the previous ob- 
servations of five years, the principles adopted in this 
text-book, are chiefly founded. Many of them are con- - 
firmed by the labors of others ; most of which may be 
found in the Am. Jour. Sci. These and others will be 
included in the Alphabetical arrangement of localities io 
the last part of this book ; where I hope to do justice by 
careful references. For I most cordially adopt the sen- ^ 

timents of Cuvier, which are thus expressed : ** No 
property should be held more sacred, than the concep- 
tions of the mind. The practice of covering plagiarisms 
under a change of names, has always appeared to me to 
be highly criminal." 

As the preceding recital of those facts, which have 
had an influence on the progress of geology in this coun- 
try, brings the subject within the recollections of the 
present race of young geologists ; I shall not detain the 
reader with an account of the rapid strides, which the 
Science is now taking. Cuvier, Buckland, Brongniart, 
Bakewell, and other giant veterans, are still in the field ; 
while an army of young invincibles are bringing up the 
rear, who seem to threaten ignorance and charletanism 
with total extermination. 

The application of the labors of foreign geologists 
who were in the field before us, has occupied most of 
our time and attention. And we have been rewarded by 
finding equivalents for almost the whole of their well de- 
fined strata. We have often been misled by the opin- 
ions their lazy theorists, who preferred the well-turned 
periods of the closet to laborious research. And the 
limited extent of some strata, especially in England, has 
misled their most diligent enquirers, and, consequently, 
has embarrassed us. 

It will be in accordance with the object of this article, 
to refer to some of the discoveries made be the agents 
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of the Hon. Stephen Van Rensselaer, which were not 
ohserved by foreign geologists. 

1. That each of their own classes, as well as ours, is 
always commenced with carboniferous slate, and termi- 
nated with calcareous rocks ; having a middle forma- 
tion, whose center is quartzose. 

2. The discovery of a Ferriferous stratum, contain- 
ing the argillaceous iron ore, both compact and lenticu- 
lar. In Europe, this had been observed in very limited 
beds — here we find it in a stratum more than two hundred 
miles in length. It extends, unbroken, from n^ar Utica 

^ to the extreme termination of Lake Ontario, in Upper 

Canada. 

3. That bog-ore, proper, belongs to the tertiary for- 
pnation ; and that it is, in greater or less ^quantities, co- 
extensive with the Marly clay (London clay) and Ma- 
rine sand. 

4. That talcose slate is the grand repository of he- 
tnatitic iron ore, per-oxyd of manganese, and of gold in 
nearly a pure state. 

5. That the Corniferous limerock is the true carbonif- 
erous, only. And that it is separated from the Metalif- 
erous, or upper transition, in some localities, and rests 
upon it in others. But that it is always totally distinct ; 
both on account of embraced organic remains, and its 
relative superposition, when the lower secondary strata 
are all present. 

6. That crystalline granite (granite proper) is not en- 
titled to a place among general strata ; as it is never 
found, other than as a bed or vein, where we have an 
opportunity to examine it extensively. 

7. That granular quartz and granular limerock are 
entitled to a place among general strata ; as we have 
traced them, unbroken, more than five hundred miles. 

8. That all primitive rocks, excepting granular quartz 
and limerocks, are cotemporaneons ; for they alternate 
continually, by their entire masses, through a breadth of 
one hundred and twenty, and a length of more than four 
hundred, miles. We have considerable evidence of 
their extension from Hudson's Bay to the Carolinas. 
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9. That there is e?ideDce of a diluvial stratum having 
been deposited near the termination of the deluge, which 
formed an universal mantle about the earth. And that 
it is still manifest on elevated plains, which have not 
been since changed by strong currents, nor deprived of 
their ancient forest trees. 

I close this article by advising those students, who 
have graduated al this school, to read the American 
Journal of Science, as the numbers appear. It is truly 
the Journal of Science, In it we find a record of the 
daily progress of scientific knowledge in every part of 
the world. AH its volumes taken together, exhibit the 
progress of science in this country from infancy to man-'' 
hood. The American editions of Bakewell, Cuvier, and 
De La Bache, are not expensive, and ought to be read 
attentively. 
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AS AUXILIARIES IN THE DETERMINATION OP ROCK 

STRATA. 

The remains of similar species of animals and plants 
are found embraced in similar series of rocks ; and 
these occurrences are so uniform , that rocky and earthy 
strata may be determined by them. The animals were 
mostly of very simple structure, without brains; as 
oysters and corals. The plants were mostly destitute 
of blossoms ; as grasses and ferns. The latter indicate 
coal deposits, only. 

As the remains or impressions of plants, are limited 
to coal and coal-formations, whose relative position is 
indicated by their rocky associations ; the determination 
of rocks by their animal relics, serves as an index to 
the position of coal measures or beds. In this concise 
selection of the most essential relics, animals alone will 
be noticed, which have no back-bones nor brains. 

Animals of all classes are found in a state of preser- 
vation, which the geologist may have occasion to con- 
sider ; consequently a geologist ought to be a zoologist. 
A concise view of the general principles of classifica- 
tion will therefore precede a description of the species 
of invertebrated animals, selected for this text-book. 

Animals are either Vertebral^ having back-boneff and 
brains ; or Invertebraly without back-bones and brains. 

FIRST GRAND DIVISION IS VERTEBRAL. 

I. VERTEBRATA. Having back-bones and brains. 
These are distributed into four classes. Class 1. — 
Mammalia, viviparous^ food of the young being the milk 
of the dam. Ex. Bimanij (two-handed) man. Quad- 
rimanaj (four handed) as ape. Camariaj (flesh eaters) 
as bat, hedge-hog, mole, bear, weasel, dog, cat. Mar- 
supialiaj (pouch animals) as opossum, pouched rat. — 
Rodentiaj (gnawers) as squirrel, mouse, beaver. Eden- 

* See figures, and references to names, at the end. 
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tatay (without fore teeth) as annadillo. Pachydermata, 
(thick-skins) as elephant, hog, horse. Ruminantiay 
(cud-chewers) as camel, deer, sheep, ox. CetaceOj 
(whale-like) as porpoise, whale. 2d Class, Aves, 
oviparouSj and hatched by the dam. Ex. AccipitreSj 
(hawk-like) as vulture, owl, hawk. Pa^sserinaj (spar- 
row-like) as lark, rohin, ,swallow, crow. Scansariaj 
(climbers) as parrot, woodpecker. GalHnaceaj (hen- 
like) as peacock, partridge, pigeon, hen, turkey. — 
Grallatoriay (long legs) as ostrich, crane, heron. Pal- 
mpedeSj (palm footed) as duck, goose, pelican. 3d 
Class, Reptilia, mostly'omparausj without being hatched 
by the dfam, cold-blooded and amphibious. Ex. Chelonioy 
(tortoise-like) as common turtle or tortoise. SauriOy 
(lizard-like) as crocodile, chamelion. Ophidiay (ser- 
pent-like) as striped snake, rattle-snake. Batrachioj 
(frog-like) as toad, bull-frog, salamander, proteus, siren. 
4th Class, Pisces, (fish) oviparausy without being hatch- 
ed by the damj having fins and scales. Ex. Bony fishes j 
as shad, pike, common eel. Cartilaginous fishesy as 
sturgeon, shark, saw-fish, torpedo, ray, lamprey eel. — 
Fish have been observed in North America, in green- 
sand, marly slate, and bituminous shale. 

THE THREE REMAINING GRAND DIVIS- 
IONS ARE INVERTEBRAL. 

II. MOLLUSCA. Having no skeleton, but the 
muscles are attached to a soft, contractile skin, as the 
slug (naked snail). Many species have stoney plates 
for covering, called the shell, as oyster, clam. Shells 
are in one piece, called univalve — ^in two pieces, called 
bivalve— ^T in more than two pieces called muUivalve. 

III. ARTICULATA. Having the tegument of the 
abdomen in jointed rings. The animals are, Crustaceay 
covered with a crust ; as lobster, trilobus, crab — Arach- 
mdesy spider-like ; as spiders, grey-beards — Insecta, 
proper insect, as wasp, locust, ant — AnneHdesy jointed 
worms, as leach, shell-worm. 

IV. RADIATA. Having the organs of sense and 
motion disposed like rays around a centre. The ani- 
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mals are Echinodermatay (prickly skin) as star fish, 
sea urchin, wheel-whirls — Polypiy (zoophytic or ani- 
mal plants) as the occupants of various corals, &c. 

Remarks. References are frequently made by geolo- 
gists, to the remains of animals in all the four grand 
divisions ; but for the mere determination of strata, I 
propose about 60 or 70 species of organized remains^ 
selected from the following families. 

1. From the Mollusca^ the Nautilite, chamber conks ; 
and Helicite, snails. 2. From the Articulata^ the Tri- 
lobite, paradoxes. 3. From the Radiaiay the Crinoid- 
ite, wheel-whirls ; Cyathophyllite, stone horns ; Mad- 
reporite, tree corals ; Tubiporite, column corals ; Fun- 
gite, mushroom corals ; Crorgonite, fan corals ; Rete- 
porite, net corals. 

•FROM THE MOLLUSC A. 

The Nautilite Family embraces univalve molluscous 
animals, whose shells are divided into chambers by 
transverse partitions. When the shells are in coils, 
they are called Nautilus, Argonaut, Ammonites, Belle- 
rophon, &c. : When straight, they are called Orthocera, 
Belemnus, &c. 

Genus Nautilus. Shell univalve, divided into 
chambers or cells by transverse partitions ; the cham- 
bers are connected by circular vnndows, or apertiues^ 
called siphunculi. 

N. imperialisj involute, umbilicate; aperture lunu- 
late ; partitions entire, concave, and in undulations 
broadest in the middle : umbilicus open. Best known 
by the centre of its coil being open. Found in the 
marly clay of New-Jersey, and in the same stratum in 
Highgate, England. I liave an outside specimen, aiid 

* About 1200 species of erganized remains are now proposed for 
preparing students for the study of geology. Fair trial will decidei 
whether my assertion is correct — 'Mess than 100 species are sufficient 
for the geologist: though the general naturalist should not content him- 
self with that number." Am^ican geologists are called on to decide ; 
keeping in view American strata only. I am willing to stand commit- 
ted in the affirmative. But being limited, in this edition, wholly to spe« 
cimens observed in situ by myself, and being liable to some displace- 
ments, I solicit corrections and aid. 
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an interior casting of green sand, which I fonnd em^ 
braced in New-Jersey marly clay. 

Genus Bellerophon,* Montfort. Univalve, invo- 
lute and sub-spherical ; aperture arched, terminated by 
the extremities of the transverse columella, (axis) and 
furnished with a sinus in the centre of its outer edge — 
as the aperture is rarely manifest, other characters must 
be considered— the body, like the argonaut, did not ex- 
tend to the inner side of the spire ; hence transverse 
partitions were limited to near the aperture — impres- 
sions of the transverse partitions are rarely manifest ; 
outer whorl very thick. 

jB. volutuSj'f mihi,, (scroll trumpet) coils about two, 
compact or closed, with the apex ascending, or elevated 
above the plane of the upper side, resembling the scroll 
of the architect ; the whole presenting an oblong form. 
The inner casting is common in shell grit, Ijing on the 
. cherty limerock, in Helderburg, one mile east of Puck- 
er-street. 

jB. canvohuusy mihi, (spiral trumpet) coils about two, 
compact or closed, with the apex nearly in the plane of 
the upper surface ; the whole presenting a circular form. 
Found with the preceding, but not so common. 

B. comu-carietisj Sowerby, (stone ram-horn) coil be- 
tween one and two, open and the coils not touching 
eaA other. Found with the preceding, but rare. 

Genus Orthocera,! (straight stone-horn). Uni- 
valve, straight or nearly so, transversely marked with 

* This was the name of a famous conqueror by sea and land, accord- 
ing to ancient Mythology. Among other achievements, he captured a 
boat from a pirate, which he afterwards navigated. It resembled the 
celebrated boat Argonaut, from which the genus Argonaut was named, 
on account of the form of the shell— so this petrifaction was named 
Bellerophon, for a similar reason. 

1 1 give descriptive names to this species and the next, because they 
are not described in Sowerby, nor in any books in my possession. If 
they have been described, let my names be used as descriptive adjec- 
tives. 

t This name is a contrast of Comu-Ammonis, (horn of Jupiter Am- 
mon) which is coiled ; it being a straight horn, orthoSf straight ; keros, 
horn. Ammonites^ is a common genus ; but I have not located any 
definite species. 
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the Impressions of partitions, whether outer specimens, 
or inner castings ; gradually tapering towards the apex 
in some species, and rapidly in others ; partitions more 
or less distant, even edged, circular, transverse, undu- 
lated and zig-zag ; windows, apertures, or siphunculi, 
between chambers, are near one side. 

O. circukaisj gradually tapering, round-cylindric ; 
partitions very concave towards the base, with even 
edges ; vnndows intermediate between the center and 
one side. My specimens may be a new species, for the 
partitions are double the distance, from each other, of 
that of Sowerby's figures. This and the three next 
species, were collected at Lake Huron, and presented 
by Gen. Peter B. Porter ; all in one fragment of the 
rock. 

O. striataj tapering very gradually to an obtuse apex, 
longitudinally striated, probably thin; aperture oval, 
one third broader than wide ; partitions numerous, deep. 
Very large — sometimes 15 feet long. 

O. undulataj [if figured in Sowerby] shell ovate, 
thin, smooth ; partitions numerous, oblique, edges rising, 
oval, with an undulation on each side ; window near 
the upper edge. 

O. annulcttGy slightly tapering, gently compressed, 
with strong annular undulations, and minute transverse 
undulating striae, undulations a little oblique. 

O. cordcay terete-conical, window oval, (a little wid- 
er one way than the other) smooth ; chambers numer- 
ous, increasing in depth by age. In 2d graywacke, or 
slaty lias, at Cold Spring. 

O. paradoxical lanceolate, curved, somewhat three- 
angled, with a flat front and convex sides ; aperture an 
equilateral trough ; windows nearly central. Ap- 
proaches the Nautilus in character. This may be a 
new genus. Sowerby had seen but one specimen.— 
It has no spire, but is clearly an orthocera. In cherty 
limerock at Bethlehem caverns. 

HeHcite Family embraces all the modem genera, into 
which the genus Helix, of Linnaeus, has been divided. 
The animal is truly a limaxy as Linnaeus named the na- 
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ked snail or slug. . But this family embraces those kinds 
of limax only, which inhabit univalve, unchambered 
shells, which are spiral, gibbose, more or less flattish at 
the bottom, having the aperture more or less contracted, 
semi-lunar or roundish. Cuvier say?, " the aperture 
of the shell encroaches more or less upon the projection 
* of the next to the last whorl, so as to give it a crescent- 
like form." 

Genus Helix. The crescent aperture as wide as it 
is high, or wider ; the whole shell sub-hemispherical, 
with the apex elevated considerably above the plane of 
chief portion of the animal. The common snail, (H- 
albilabra) belongs to this genus. No species of it is 
necessary according to the plan of this text-book. 

Genus Planorbis. Aperture wider than high ; apex 
not elevated ; convolutions nearly in one plane, forming 
an orbicular plane. 

The species P. obtusus, P. albus, P. paludosus, P. 
annulatus, I have found in shell-marl. 

Genus Limnea. Spire oblong, extended to consid- 
erable height above the large gibbose whorl : aperture 
higher than wide ; shell thin. Found associated with 
Planorbis. 

The species L. longiscata, L. minima (probably a 
young variety of longiscata), I have found in shell- 
marl. The L. longiscata is often 2 inches long. 

Cuvier says, that the presence of these, and some 
other species, in shell-marl, proves it to be a fresh water 
deposit. It was not convenient for me to figure and 
describe these species, neither is it necessary, as shell- 
marl can never be mistaken. 

FROM THE ARTICULATA. 

* TVilobite family embraces those crustaceous animals, 

*Brongniart, in his excellent "Natural History of Crustaceoub 
Fossib," refers them to cntstaceofis artictdata. Latreille refers them 
to the Chiton family of the multivulve mollusci* I was inclined to La- 
ireille's opinion, until Dr. James Eights, of Albany, brought home a 
collection of crustaceous animals, made by himself in the Southern 
Ocean. Assuming Brongniart*s definition of a trilobite. Dr. E. has 
certainly two species (and I am inclined to believe he has three) tri- 
lobites, which are now living in those seas- 
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the transverse articulations of whose abdomens arc 
crossed by two series of grooves, depressions' or undu- 
lations ; so that the whole animal presents a three- 
lobed, or three columned appearance, longitudinally. 

I have described the Calamena and Asaphus of 
Brongniart, and proposed Brongniartia and Nuttainia. 
The two latter appeared to be necessary, as we have 
several species which cannot be referred to Brongniart's 
genera. 

The following species are selected for American stu- 
dents in Geology. 

Genus Calamena. Body contractile into a spheri- 
cal form ; before contracting it is nearly semi-cylindric ; 
the head, or buckler, bears tubercles, two of which are 
eye-form and reticulate ; the abdomen is divided into 
12 to 14 articulations. 

C blumenbachUy (Dudley fossil) buckler round, with 
6 distinct tubercles in front; eyes on the elevated 
cheeks ; body tubercled. Called also Trilobus imbri- 
catus. Glenn's Falls in transition limerock. 

Genus Asaphus. Body large, somewhat flattened ; 
middle lobe projecting and distinct ; lateral lobes each 
greater than the middle one ; buckler semi-circular ; 
tubercles reticulate, eye-form ; abdomen with 8 to 12 
articulations. 

A. hatismanmiy tail rounded and forming the middle 
of circular arc, whose centre is in the fore abdomen, 
near the head ; covering tubercled or spined. Found 
in coral rag on the south shore of Lake Erie — also, in 
its underlaying grit slate, on the Helderberg. 

A. candatusj tail prolonged, acute ; buckler roundish 
before, emarginate behind, with its external angles ex- 
tended into mucronate points ; eyes exsert, conic, trun- 
cate, distinctly reticulate. Glenn's Falls, in transition 
limerock. 

A. sekn^ruSj* mihi, tail crescent-form, or concavo- 
convex, with the convex side forward, upon which the 
post-abdomen terminates; abdomen contains about 12 
articulations, with an abrupt termination equal in breadth 

* SeUne, moon ; ouros, tail. 
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to one fourth of the length of the transverse lunulate 
tail ; the articulation of the side lohes gradually incline 
towards the axis of the hody, until the last pair termin- 
ate on the tail. Found in transition limestone at 
Glenn's Falls and Becraft Mt., near Hudson. I have a 
specimen from Becraft Mt., with part of the original 
covering of the animal remaining. 

Remark. In all the figures given hy Brongniart, ex- 
cepting a part of those under Paradoxides, he makes 
the articulations of the side lohes differ in number from 
those of the middle lobe. And in all cases makes two 
deep grooves or furrows at the places of meeting. His 
words are — ^ar devx siUons pro/ondsy (by two furrows 
deep), see p. 3. We have in this country at least three 
distinct species, wherein the side lobes are separated 
from the middle lobe by mere undulations in the articu- 
lations of the abdomen. With due deference, which, 
in this casey I feel, I venture to propose a new genus, 
fpunded on that character. 

Genus Brongniatia.* Mihi. Fore abdomen al- 
ways, and post abdomen in some cases, longitudinally 
divided into three lobes, by regular series of undula- 
tions traversing the joints, without grooves; articula- 
tions of the side lobes being manifest continuations of 
those of the middle lobe, and consequently, agreeing in 
number. 

jB. platycephalay head and fore abdomen very broad 
and depressed, the abdomen with ten joints, curved 
forward at the undulations ; post-abdomen and tail with 
about 15 joints, curved backward at the undulations ; 
the three lobes of the tail more distinctly separated : 
divisions between the joints of the abdomen double. — 
Found in £oft slaty lias. A figure of the head and 8 
joints of the fore abdomen of this species was given 

me by Mr. G. W. F ^h, two or three years since. 

He said that Dr. Bigsby found the specimen on St. 
John's Island, in Lake Huron ; and that it had been 

*It is my opinion, that Dr. Eights has specimens of two distinct spe- 
cies of this genus, which he collected in the Southern Ocean. He 
will soon publish figures of them, for the examination of entymologists. 
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published under the nftme, Aiftphus phtycephahis. I 
have beftnre me two speeimens from Loekpott, on the 
Erie Canal, presented by Dr. Smith of that place.-^ 
The whole animal was six inches long and three broad. 
Ogyges latissimns, Am. Jour. Sei. y. 20^ p. 136. 

j9. isotekuy head and tail nearly of the same form and 
sice, and contractile ; joints of the ab^men B ; undu- 
lations of the joints strong ; and the jointd curved for- 
ward beyond the undulations. Fotind in transition 
fimerock at Trenton FaHs. Publiiibed under Isotehis 
gigas by De Kay, with a suggestion that these two spe- 
cies might form the type of a new genus. But the 
platycephalus had not then been ezaiinnedi ea^ptiiig 
the head and 8 joints of the abdom^ii. 

JS. carcmodeay* miM, the anterior and pdsteridt parts 
incurved or folded upon each other^ with their tettnih- 
ations meeting evenly : living specimens exhibit a sub- 
spherical form when incurved : but the posterior folded 
half only appears in fossil specimens, which consists of 
three articulations, a terminal rounded divisioUi txiA 
narrow cuniform dde^-bbes ; the articulations of the mid- 
dle lobe are oblique from the middle backwards, atid 
each sidle-lobe has but one articulation, which is at its 
brdad or folding end.. 

When the covering is present it is yiiSXn^ (iatboiiate 
of lime. Found at CoM Springy on th^ Mohawk. 
About three fourths of an inch across. Called Otaic^r 
triloboidus in Am. Jout. Sd. v. p. 1ST. 

Gfii^us NuTTAiNiA-t Mlhi. (fllktted trttebite) Head 
in three lobes, the middle one moot pxoininent ; th6 twb 

* KcutkinodeSf Gr^ek, o^KarHftotf orab, oidts^ appeaitujuce. \ Bffft 
specimens to Broii|fiiiart, and he told the bearer, that thej appealed to 
be thd conttectiffg fink betwb6ti the friftobiur ^A CiA. Dl'. E^ftta 
has several spedmens of living species resembling this, which he co^ 
Ifded on d^ be4ck •! Ovfrn Hetfn. Thej «vq aboirt H ^o^ k>Q«^«i4 
baV MbfeiBid, subc^IUfedrie^ ineuirred wbiMi «l resti A drewinj^ vitf 
seen bie^ptiblislied^ ^aA a specimen witt b» seat to Biongniart. Ti» 
foa^il bere; 4eBorib0d and Dfri ^s Unriiic apiBeiei soem |otm». to. QonMQt 
the extinct and living animals of this curious family i 

t NvUo (or nu»9o) Greek, to puncture— fatnto, a fillet I prepared 
tills article and sent it to the printer, under the generic name of Wah- 
ienberg (Entomostracites) with some modification. Afterwards my 

5 
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lateral lobes, 8i]b-hemiq;>herical or sub-quadrantal : Uie 
whole bead bordered anteriorly with a punctured fillet ; 
body distinctly three lobed, middle lobe sub-cylindric, 
and not so broad as the side lobes. 

iV. cancerUnca^ mihi; fillet in the form of a semi- 
ellipse cut in the direction of its transverse diameter, 
and truncated so as to present the two ends of the fillet 
in the line of the same diameter ; punctures of the fil- 
let in about 4 or 5 concentric arcs, separated by al- 
ternating arcs of fine elevated ridges : middle lobe of 
the head narrower than the side lobes, more prominent, 
and tapering posteriorly : whole animal short-ovate : 
side lobes wing-like, flat, with very narrow joints. The 
head is found in great numbers in the transition lime- 
rock of Glenn's Falls, and in the wacke variety of tran- 
sition aigilite on the Champlain Canal, between Wa- 
terford and the Mohawk. Three figures, 7 A*. B. C. 
Plate lY, of Brongniart, found in Russia by Stokes, 
are the heads of this species; but Stokes did not find 
the bodies. Fig. 6 of the same, is probably a species 
of this genus. The head excludes all these species 
from the genus Asaphus. 

JV. sparsay mihi ; fillet nearly straight in front of the 
middle lobe of the head ; punctures of the fillet scat- 
tered irregularly, without any alternating ridges : head 
compressed, covered with scattered punctures, having 
. its side lobes much smaller than the middle one ; mid- 
dle lobe vnth straitish sides, giving it somewhat the 
form of a parallelogram. Found in 3d graywacke, or 
grit-slate, in Coeymans, 16 miles south-west of Albany. 
I have the head of one before me, two and a half inches 
broad and one and a half long. The whole of the ani- 
mal must have been six or seven inches in length. 

pupil, R. F. IjTingston, discovered the entire body in two fair speci. 
mens ; by which it appeared, that W/s name signifying priddy insect, 
could not be retuned, as the generic name. He had seen the body o^ 
two species, punctattu and grmulcUus; both of which had prickly or 
pimpled bodies. 



3. RADAIATA, OR ZOOPHYTES (Animal i^aiits.) 
CRINOIDITE FAMILY (wheel-whirls.) 
The^e organic fossils are generally found under half 
an inch in diameter in short cylindrical fragments; 
and from the appearance of their annulated articulations, 
are called petrified wheel-whirls. Authors have called 
them Entrochites and Encrinites. J. Miller, a distin- 
guided naturalist, has heen successful in tracing these 
common hranches to central bodies ; and drawn cbar- 
acters from them by which he has established seven 
genera and twenty-two species. But it is impossible 
for students in geology who study rocks in place to de- 
termine either genus or species iii one case of a hun- 
dred, by the aid of Miller's descriptions ; because the 
central body cannot be found by them. I shall there- 
fore continue the use of the names and descriptions, 
which I published in the 2d vol. Am. Jour. Sci., and 
which I adopted twelve years since in my school. As 
I shall describe none but those which I have seen in 
place and have now before me, the student cannof be 
misled by me ; for when he finds a specimen answer- 
ing to my description, it will serve as an index to the 
name under which I have described the rock in which 
he finds it. As fast as Miller's names can be ascer- 
tained, they may be published, and these descriptions 
be retained.* 

* Cuvier^s (toncise definitions of Miller's genera are here subjoined, 
for the purpose of giving the student a general inew of the structure of 
these zoophytes. 

The fossils called Entrochites or Encrinites are stems and branches 
articulated to a central body. The structure of the body naturally di. 
vides the genera into three sections. 

Section 1. Bodies formed of pieces articulated with the stems, vn^ 
bearing the rays by sinular articulations. 

Genus APOcminTUS. Stem round and inflated above. 

G. Encrinitus. Stem round and not inflated. 

6. Pentacrinitus. Stem pentagonal. 

Section 2. Bodies formed of angular plates, united at the edges, and 
in several ranges. 

G. pLATTCRimTUS. Having 2 ranges, one of 3 plates and the 
other of 5. 

G. PoTERxocRiNiTUS. Having 3 ranges, each of 5 plates. 



EncBiNUs or Entrochus.* The stems (being the 
only parts usiiaUy found) are cylindrical oolumns oi ar- 
ticulations resembling pieces of coin piled upon each 
other like the Voltaic jnle ; each joint or piece is stria- 
ted ynA radii from the centre to the periphery, and has 
a hole through its centre, forming an axis to the whole 
coIumDi either filled or empty. 

JB. traniwrmu (birdseye pins) rings low or confluent, 
so that the column appears nearly or quite smooth ; per- 
Ibrates strata transversely. Found in the lowest and 
most compact layer of metalliferous limerock. It is 
called Encrynal by Conybeare, and Krdseye mari>leby 
8tcme*cutters. 

E» tricychu (double jointed whirls) having three kinds 
of rings, the Smallest alternating with each of the other 
kinds in regular succesidon. Inner castings are often 
found ; the smallest will then ai^>ear most prominent. 
Found in diird graywacke above the coal in Pennsyl-* 
vania. My best i^cimens were found iu Owego, ly-* 
ing in the direction of the layers of the rock. 

S. muUiradiaius (many-rayed whirls) articdations 

c r^^ ^ many-rayed (firom 40 — — 80\jrgdltiiin, perforate stra- 

^ ^ ta truisversely. Foui^ in &cond graywacke in Nis- 

kouna. 

E* curvatua (curved wheel-whirls) aiticulaticms di»* 
tant| with their edges finely double ; cdunm always 
curved and lying between layers. Found in shell lime 
rock at Glenn's Falls, 

G. CrATBOCBimTUS. Having three ranges, each of 5 platesi the 
la«t with inserted platpB often increasing it to ten. 

G. AcTDfooBunTUS. Having several range&^lst, of 3 plates, Sd, 
of 5, others more, and the two first have radiating ridges. 

G. Rhodoobibitits. Having several ranges— 1st, of 3 plates, 24, of 
5, 3d, of 10 ; others of more ; and the three first have radiating ridges. 

Section 3. Bodies formed of a single piece. 

G. EuoENiACBunTUS. Having die appearance of 5 pieces soldered 
together. 

* Enermw, in the form of a U]y, called stone-lily. EntrochWy in the 
form of the wheel in a pulley, a circular piece of board as the head of a 
cask. The stems of this petrifaction are piles of pieces like piles of 
copper com ; and the body is somewhat lily-like— 'hence the two names^ 



E. inUrruptui^ having two kiads df rings, ttMdy fti 
regular alternations wi& eadi o&er ; or rather die high 
prominent whiris are intemipted hy low amdl ones, 
single or in pairs. Found in the Coml rag over Conl 
Care on the Helderberg ; mostly in tho dii^ction of the 
layers of the rock. 

E. tereHformUj tapering n^dly ; whirls low, ev«ll, 
generally pale or ^pdiitish. Found widi die last. 

E' giganteus (red coralline) branching, red or grey : 
often compressed, whirls unifoim and generslly obscure : 
branches of great length ; mosdy lying in the direction 
of the layers, or neariy so. Found in saliferous rocks 
at Oak Orchard, Mineral Hill in Bleidieim, and a mile 
south of Mt. House. 

P^NTACRnrus. Stem 5*«omered ; raya isk 5 lobes. 

P. 'fimbriatusy (fringed whirl,( the 5 lobes ftinged 
with stris ryhorls as of the species Encrinus tricydus. 
Found in aftigraywacke at Nisbeuna with die Eacri-* 
BUS multiradi'atu8,'bodi perlRvratii^ ^be layers of their 



respective rocks, and also lying in the direction of tbem 
sometimes. 

EcHmvs. Spheroidal, shelly, and beset with spines ; 
mouth in die middle of the under surface ; and having 
ten bands arranged like meridian lines, eadi exte&MUng 
from die mouth to die opposite centre. 

E. gyracanthuij* mihi ; (ring^ine urehin.) Shell 
in undulating concentric lamellar circles ; spines nu- 
merous, regulariy terete, surrounded by numeioius 
prominent whiris or rings (10 to 15} and terminating in 
naked points. Hie spines are ^ften found in the deav* 
ages of die Oomiferous limerock of Bethlehc^m, pointing 
in all directions, without the presence of the bo4y- I 
counted 900 spines on a surface of three square indseBi, 
averaging one third of an uich in lengdi, and the aix^ 
teenth of an indi in diameter at the laige cttd. 

CvATBOFHTLLUM.t [GoWuss] stcm ^ciJeareous, 
free or rioting : lamelbs fr^m mq^fbim celb, proltfo 

* Gwr<fif a whirl or ring, akanthos, UMm. 
t Kuaihot, a cup, phuUon, a leaf or lanuna. Acenn]lv>% tt adre* 
pora, Caryopfaylka, of authors. 
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erous from the centre or margin accumulated into a 
cylinder ; cylinders turbinate, mostly horn-form, solita- 
ry or united in groups, transversely rugose and longitu- 
dinally striate ; terminal cell at the largest end gener- 
ally radiately plaited-lamellar. 

C ceratites (common stone-horn) free, single, cone- 
form and incurved towards the apex ; cell of the base 
cup-form with erect margin, having from 40 to 60 sub- 
dentate and sub-equal laminae. 

C. flexuasum . (zigzBLg horn) flexuose, sub-cylindric; 
base. cell sub-funnel-form, with slender equal laminae. 

C vemdculare (ridgy horn) sub-cylindrical, with 
large transverse rugae or geniculate ridges, sometimes 
flexuose or irregularly curved, so as to give the joints 
the appearance of being irregularly united; lamellae 
few, remote, equal. 

C. vesiculosum (porous horn) turbinate ; base cell sub- 
funnel-form ; lamellae formed into cells. The cells are 
oval, spherical, concavo-convex, and irregular. 

C qaadrigemnum (pin horn) cespitose with numer- 
ous minute sub-cylindrical columns coalescing in a sub- 
spherical mass ; proliferous, three or four from one base ; 
disk of each flattish, often rising a little in the middle, 
lamellae very narrow, greater and smaller ones alterna- 
ting. In my specimens, each column is about the six- 
teenth of ah inch in diameter, and from two to four hun- 
dred are united in each spherical mass. Their disks 
present a beautifully radiated appearance under a lens. 

C hexagonum (wry-neck horns) rugose, sub-cylin- 
drical, hexagonal, or pentagonal, with the disk reflex- 
ed; segregate (single,) or cespitose and proliferous. 
My specimen is single, three-fourths of an inch in di- 
ameter, cylindrical, and reflexed at right angles so as to 
bring the disk into a vertical position. 

C helianthaides (sunflower horns) cespitose or soli- 
tary ; when cespitose each column is pentagonal or 
hexagonal ; when solitary it is elongated and prolifer- 
ous, or short-turbinate : the disk has from 60 to 80 rays 
in pairs confluent, with the margin more or less reflexed. 
I found the cespitose and turbinate varieties. 
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N. B. The seven species described above, we found 
at Bethlehem and Van Schaak's. They are all con- 
fined to the Comiferous Limerock. 

G, hypocrateriformis (salver horns) turbinate and sub- 
cylindric, single or cespitose : the terminal disk tubu- 
lar in the centre and the limb flat; the equal rays 
come to the bottom by pairs. My specimen is single ; 
I found it on the south shore of Lake Erie. 

TuRBiNOLA.* [Lamarck] turbinate, simple, free, sol- 
itary, not rugose or with smooth rugae, cells lamellose ; 
lamellae (connected at the centre and naked at the sides) 
form one terminal cell at the disk. 

T. mitrata (mitred cone, smooth horn) sub-compres- 
sed on the sides; apex incurved: lamelke thickish, 
cub-connate and papillose at the surface, unequal, some- 
what toothed, forming an ovate, stellate disk. My spe- 
cimens average an inch in length. Found at Glenn's 
FaUs. 

MADREPORITE FAMILY. 

Madrefora. (tree corals) Cells obliquely radia- 
ting, constituting a calcareous stipe, confert, and de- 
pressed in the centre. 

M. UmbcUa (branching coral) branching and the 
branches sub-cylindrical ; the mouths of the cells radi- 
ate-straite in the periphery. I found one specimen on 
the south shore of Lake Erie, near 18 mile Creek. f 

LiTH0DENDR0N.| Sch. (stouc trccs) Stem calcareous, 
affixed, tree-form ; lamellar cells combined in a branch- 
ing trunk: the trunk cylindrical or thickened at the 
base ; branches terete ; terminal cells cupform. 

L. dichotomum (cylindrical stone tree) Cespitose, 
erect. Sub-flexuose ; branches dichotomous, densely 
striate ; little stars excavated orbicularly. Very com- 

* Hippurites of authors. 

t Goldfuss says, tfiere is in North America near Chesapeak Bajr» 
Af. pabnata (hand coral) compressed, pahnate, cells remote, im- 
mersed : lamellsB conjoined in net-like form in the centre, with glar 
brous interstices. Students should search for this species, as more 
species of this genus would be usefiil in determining some of our strata. 

t Madrepora Lin. Caryophyllea, Lam. 
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mffA 9X Gtena's FaU^ lyiBg belweta die layers of the 
Imefc^k. 

Ir. pHcattm (flattened slene tree) Bfanduiig^ ceipt- 
loae ; branekea eompfesied, ereet, densely striate, &sti- 
giate, bifid or trifid : the little stars irregularly pbcate. 
Fouiid at Glenn's FaUsy geaerally perforating tibe layers 
of limestone) like ii» Enerinui transyersus ; but is 
readily distinguished by its compressed stems. 

AsTRiU* (star corals) Steins calcareous, irregular, 
iacmsted or glomerate ; laneUas from the tubes paral- 
lel or radiating) either eontiguoua (x ooajoined by in- 
terposed porous massei^: the, tcnninal cells ftm stellate 
laBunas. 

A. atyhpara (staiHitone) Hemispherical ; little start 

angle-tubulari aj^iroximating and contiguous, margin 

glabious, lamellae distant ; tibe centre of the colmnn or 

. star eistended a little. Common in the south bank of 

Lake Erie ; about one inch in diameter. 

A. porosa (great star-stone) Fungi-form, (sub-spheri- 
cal) or sub-ramous : little stars equal, remote, excavated ; 
lamellae rather distant with pores irregulariy interposed. 
I found a specimen on the south shore of Lake Erie, 
about two inches in diameter, and ooyered ynih a half 
inch coat of iron p3rrites. 

TUBIPOaiTE FAMILY. 

. CtfLuMiTAniA. Stem ealeareous; tubes prismatic, 
Qontiguous, parallel or radiating; partitions transverse 
without any eommunicating pores: tubes lamellar with- 
in, atid the lamins radiate. 

C akeobtia^ (coral oakes) H^niqpherieal (often con- 
oaTe*«onveip, and sometimes flat) tubes unequal in 
length) striated longitudinally, and radiating from the 
bass ; these lameUtn of the little stats are rather temote 
which radiate from the centre, the marginal ones alter- 
nating. Very abundant over &q Coral cave» on the 
Helderburg. Ihey are from three indies in diameter 
to ten* 

C sukatu (furrowed corals) tubes generally parallel 
and straight, sometimes a little curved ; furrowed Ion- 
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j^tadioally «nd MdHrtriate : lamelbe of flie stast fadiat- 
ing from the center, and liie marginal ones alternating* 
Very abundant in transition Umeiodc, at Gtom's F«dlfl, 
"wheie it is generally daik bnyvm. We find some ihem 
whose prismatie columns are six inches long. 

C intermedia^ mihi : tubes sdiHitriate, scarcely sul* 
cate; mostly paiallel wben in If^ge forml^sf inasses 
and radiating when in iioaali obe^e maas^s. It b^b!» 
t» he intermediate in charaeteiry {9a hi h id atratioj;^ 
fiscal position) betsreen the i^ke^hia 99A $uk0tiE^ U 
is distingiu^ted bom aarcimtia tmcrfipfhfilma by jtfi 
isrismatic tubes. Found near Setid^^ew fi9if^m» k^ 
cherty limerock. Not descnJMi m GoIdfusB. 

SAftcmi7i«A. Stcafts^sakareoufli OimgkiB ie gat o dig t^s 
jeytindiical {msmUmfis mi&ii» by coHin^aNon) jl6r 
merging, semetimes almoin pa^el ; mi^OBmihk^ lanir 
n» ^aransvetae and jainedin fasdctes : tnna¥»nie partir 
4ions witliin the toh^ tgidiwm» iadiating iftivrhoiia. 

S. micr0fitkakMkf 4Mbes. divotgingy f^msUif cihfafd ; 
n^s of eaeh tube ^^ia ii^Mrla, nnd eaeh ray inviee 
forked ; lamell» connected remotely. BaiUehein wd 
Yaa Sdbkaadc's. 

S. rcwMMti QQJbi ; tubes 4ifia]it and jfaranching ioregu- 
lady but n^t frequfin%« it leaemldes the jntompAs^ 
4Na,' {niticannot Jbe^QUsiflerfidaajt^vjaEietyyjon afiCfmat 
of llie (ineegidar fiouaes ddK tobes pursue Ihrcm^ Ae 
coaasnf Mck,jmd Ae Jiraaudiinganto:aiaMetv^^|Q^ 
jfitidlia>wifftimnniOflCMW>- FjQundjat£etUebem.'Cai^nis. 

Sthingopora. Calcareous^ tubes cylindrical|. pual- 
jely or ^h^«rgingi j^ecoole^ Die ^i^Imgm-JAke ipwlitiona 
«enMW the ilube, jonlgtnaling Mii^l {Ci!sntral^|mUfero«a€iii^^ 
nel form organs, are iHiryoisifid <Mumg tevSk fQtbl^H^ 
inter^ mugle :^|ie0. 

S* vef^HasUaiHikj tAea atraigbt, jsemote, datoal /tdhea 
coanecli^ 'aomotimes ludioded. iGoldfusa isiq^ttfaiB iis 
i(M»|d Jftear (Lake I&aran. J Jiave^mtcac«nitiini:pla)Qe. 

fCUxEKJs»oRj&. ^^fdoareosis^ tubeByaaU^l^jgoBatttntiag 
Y<erticid laminein iuetdike ehaina^: taii6s»eaBipMsseU» 
intercepted within with tsansv^nieipattilioQS. 
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C. escharoides (chain coral) tubiferous, laminae anas- 
tamosing neMike, and the meshes (alveoles) irregular, 
sub-pentagonal ; the little mouths of the tubes (or links) 
lanceolate. Found in Caledonia, N. Y. 

FUNGITE FAMILY. 

FuNGiA. Cell solitary, simple, free, disk-form or 
hemispheric, constructed of entire or denticulated sub- 
perpendicular laminae, coalescent below, and forming 
in the upper surface one star. The star occupying the 
whole upper surface, has its centre impressed. The 
lower superficies is somewhat flattish, sulcate-striate in 
a radiated or concentrated manner. 

F. polymorphaj (many-faced fungite) convex or hem- 
ispherical above, vnth an oblong depression in the mid- 
dle (often obscure) ; lamellae equal, confert, granula- 
ted; at the base concentrically sulcate, with minute 
radiating striae. Several varieties of this species are 
common at Glenn's Falls and Amsterdam : where they 
often lie with their convex sides projecting from the 
rock's surface. 

F. discoidea (flat-faced fungite) convex both sides, 
but presents a flattened disk above and depression in 
the orbicular centre beneath : lamellae confert, equal, 
thickish, toothed, cross-barred ; rugose furrows concen- 
tric at the base. Very common at Glenn's Falls, where 
diey are generally inmiersed in the rock, so that the 
upper surface is nearly level virith the surface of the 
rock. 

Alcyonia. Funnel-^orm or pileus-like, supported on 
a stipe : tubes, arising from within the stipe, radiate 
to the disk or brim of the pileus. 

A. Jungioideaj mihi; (fungus stone) pileus flat, with 
the tubes mostly radiating to, and terminating in, the 
bioad vertical brim. Our specimen was found in a 
cavern at Bethlehem. It is now in the Troy Lyceum, 
labelled Alcyonia in the hand-writing of Le Sueur — 
I remember shewing it to him at Albany in 1819. See 
Conybeare and Philips, p. 76. 
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GORGONITE FAMILY. 

GoROONiA. (Petal stones) stem affixed, sub-den- 
dritic ; its axis corneous and distinct ; crust permanent, 
fibrous, calcareous. 

G. ripistenaj very branching and net-form, spread 
out like a fan ; brancblets sub-compressed, coalescent, 
minutely striated : bark granulose. Found at Bethle- 
hem in comiferous limerock 1 ^ inches long. 

G. infundibiliformisy undulated-funnel-form, (or ap- 
pearing like a petal or spread fan) most finely reticula- 
ted; meshes appear like pin-holes, a little oval and 
approaching the quincunx order. Found over Coral 
Cave. About an inch in length. 

DiPLocTENiuM. (Double-comb) Consists of stony 
polypi arranged so as to resemble a fan-form leaf: la- 
minae in pairs, connate below ; both superficies are 
lamellar and radiating from the base. 

D. pluma (feather comb) oblong, sub-*flexuose ; inner 
lamellae straight and in pairs, outer ones minutely un- 
dulated. Found over Coral Cave. About an inch in 
length. 

RETEPOBITE FAMILY. 

Retepora. (Net stones) reticulate-branched, or 
punctured, net-like ; cells stony ; mouths of the cells 
unilateral. 

JR. cHsticha (two-sided net-coral) ramose, branches 
sub-dichotomous ; lateral pores alternate, obliquely or 
transversely in 2 sided rows, tubular. The specimens 
before me are in the same rock with tiie Catetdpora 
escharoidesy from Caledonia. They are obscure and 
doubtful. I inttoduce this genus, because I believe I 
recollect seeing specimens of this genus in our district ; 
but I have no good one present. 

CosciNOPORA. Polypi cup-form, fibrous, punctured 
quincunx funnel-form pores ; fibres densely compressed. 

C. macropora (large-mouthed net-stone) patella-form, 
pores orbicular, interstices with greater or less punctures. 
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III seccmd gnt]r9racke on Becraft Mt. near Hudson. 
Yeiy irregnlar in external foitn. 

C infimdihiUfcrnM (fiinnel net-stone) funnel-fonn, 
perforated at tbe bottom ; little-mouths arranged in the 
direction of numerous arcs of circles crossing each oih-» 
er obli(][uel J, by having their centers considerably dis- 
tant I have a beautiful specimen two and a half inch- 
es by three and a half, from tibe graywacke with the C. 
macroporan 

C* sulcata (checkered netnstone) yentricese, ^i** 
tures of pores within riiomboidal, wihout <Hl>icular; 
furrows iinmersed lon^tudinally. My spedmens are 
from Bethlehem caverns. They are very [perfectly 
checked; but the checks often meet at angles. The 
fiirrows are deep one way, with shallow lines the oth- 
er way ; like furrowing out rows of com deeply <me 
way and with a shallow furrow the other way. 

Flustra. Stem fixed, consisting of numerous cells, 
united somewhat like tiiose of honeycomb : sometimes 
it is 1^ mere mat of cells incrusted on the surface <tf an- 
oAer body. 

F. car&a»eou2!e», mihi ; stem subdivided or branched ; 
cells in tesselated rhombs. Resembles the recent Fhu- 
tra carlmaa* Abundant at Glenns' Falls. Found by 
Prof. Fowler recently in transition limerock on the 
^ast shore df Lake Ghaniplain, Vertnont, A i^Mcies of 
, 'ihls geniis is found in the transiticm sllicious slate on 
fhe bank of Hudson river in the city of Hudscm ; but 
iny specimens are not suSicient to enable me to detect 
specific character ; lut I believe it is this. 

'Stitdenta should'b^ told^ that t)iLe<ilieeked aj^ewance 
(tf mdst species of t&e flustra is made by the termina- 
tion of obUque tub^s. Hierefore they may often deter- 
Ittine the genus by &e exposed sides of these tubes ly- 
ing upon each o&er in iikibrieated order, like grains of 
wheat in the head, when the checkered order of iheir 
terknxnation is not masdfest* 

Remarks. It taiay iippear to be a great absundity, 
ttat I' have described no bivdve mdusci, to those who 
have never made an api^teation of organized r^nuns 



ht ibe purpose ot determinitig geolo^caf strafe- The 
foUoWing are my teasonfl. 

1. Tbey are the most diifficttlt to determiiie of aUf^ 
mains« First, because tbejT are most tnimerwM for 
their cemented fragments ofteii constitute alBttotet die enr 
tire mass of a limeroek. A;^ dd^ferent qiedes appcoacfa 
eadi o&er in so maaj poiiffs of diaiacter, they caa 
scareelj be distinguislied in the moat petfect i^^ciment 
.--oreyeiiin the recent state* Secasdy because tkef 
hinges^ cardinal and ktend teeth, are eisential £>r ie*" 
lei!mining most species. These aire eiCher oblke^iaAeily / 
on aiccount of tbeir perishable natuiie^ or ue hidden Itt 
the interior of a chraed shell. We are^ iberefi>re, com- 
pelled to resort to the general c<nifiguTatioii, as figured if 
Sowerby and others ; whidiis a yery indefinite meUi- 
4dd on aeeouat of ibe near approach in txmfigttralicm) 
even between diiferenft genera. 

2. The remains of animals of the gevus OrAocen, 
Ammonite and Bellerophon) of the namerous i^des - 
ef articulated and radiated knimals, are 1o be found in 
all strata^ Tflleve Mvalyes are feund ; and they can be 
determkied 1^ any smaH fragment of a»y part. 

It is proper to add, thitt « few species of bivalves dtapr 
be found useful, or even necessary. Students an geol- 
ogy are requested to consider the Proim7CT0S 4epreuui^ 
TEid&BRATtJirA oooMfea, perovaUtj apir^BrtiideB. 

FRODvcTVB^lq^re89U8lM « straight hinge, so as la 
resemble the formof the letter D., and sometimes .i^ 
proaohes a^square fonn. It is 'flat on the upper si^, 
and its whole surface is in undulated wiinkles. it is 
found in comiferous limerocSc (ihe^pper terminating 
formation 6f the lower eeccmdary series) and in the Sd 
grayW^tdse, whidi ferlns the lower fiMBtnatioin of the 
iMUQue series* It is tfa^relbce i9iportantin.fllJUstitting<l|e 
coteiq^raneous diaiacter of the series, 
k Tersbratula, oroides and jDerooolw. Theovoiifatas 
nearly egg-form, the peraoaKs is a long oval* They are 
both found with the Bellerophon in the calcareous grit, 
or shell grit, on the Helderb^rg— -also in all parts of 
Europe in ibe same rock. 
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Terebratula 9fmferoide», This is very common in 
the grit slate, in dd grajwacke slate, on the south 
shore of Lake Erie. It may serve as an index to de- 
termine equivalents in this country. I will therefore 
describe it. 

T. spiriferoidesj mihi, Broader than long; trans- 
versely sulcated, or rather ha.ying concentric imbrica- 
ted layers ; not striated longitudinally : beak somewhat 
incurved, the most prominent perforated, and the per- 
foration remarkably well preserved in most specimens : 
hinge straightish, and presenting the appearance of a 
9pirifer. F^om^an inch to an inch and a half long. 
Very periect along the south shore of Lake Erie from 
16 to 24 miles west of Buffalo— particularly on each 
side of the mouth of Eighteen-mile Creek. 

I am aware of the importance of other organized re- 
mains, as conducing to the object proposed. But I 
have not been able to ascertain the precise strata, in 
which other relics, known to me, are found in this 
country. Authors, who have described them, are 
px>bably correct ; but we might not agree in the naming 
— and I even doubt in some cases, which I have here 
set down as fixed. Dr. Bigsby's splendid ogyges bol- 
toni is unquestionably correct ; but I have not been 
able to settle its precise associations. The upper rock 
at Lockport I call, Geodiferous limerock — ^the rock un- 
der it, is a slaty variety of the liasoid rock, or hydrau- 
lic cement. • Numerous other ascertained relics are 
similarly situated ; particularly several species of Ortho- 
cera and Ammonites. 

These 22 pages are published for the purpose of pro- 
moting enquiry. Students .vrill be induced to begin to 
' make collections ; and matured geologists will be pre- 
pared to answer the question — how many, and which, 
species of relics will be sufficient for ascertaining all 
our strata ? 
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STRUCTURJB OF THC £ARTH. 

Any theory so constructed as to be in accordance with 
known facts and appearances, whether susceptible of 
demonstration or not, aids the memory in the study of 
Geology. I shall therefore adopt one, but disclaim all 
responsibility for its support ; as future discoveries 
may prove it to be untenable. 

CREATION. 

Attempts have been made to shew that the six days 
labor, recorded by Moses, can now be traced, day by 
day, in the present appearances of the earth.* For this 
purpose some take each day for a thousand jrears ; rely- 
ing on a passage in the Bible that '^ a thousand years are 
as one day with the Creator^'. Others consider a day at 
the creation as an undefined portion of time, because 
the sun was not appointed ^^to rule the day" until 
three of the days had past. Others say, that the Cre- 
ator hastened the ordinary operations of nature, so that 
the same events were brought about in twenty-four 
hours, that ordinarily occur since that period, in a thou- 
sand years. Thus by giving an increased velocity to 
chemical and philosophical attraction in the ratio of 
three hundred and sixty-five thousand to one ; matter 
would assume the organized form of animals and veg- 
etables, and pass to the state of death and petrifacticm 
in the three hundred and sixty-five thousandth part of 
the time now required for the same processes. Others 

* The remarkable coincidences between the Mosaic account ef the 
order in which organized beings were created, and the order of super- 
position now held by organized remains, often attract the attention of 
the curious student in geology. According to the Mosaic account, 
gramineous plants were created on the third day — aquatic uninryftla 
on ihe fifth day — dry land animals, on the sixth day ; and man was the 
last of the dry land animals. Now we find petrifactions of gramhieous 
plants in the oldest formation of every series, together with ferns and 
palm-like plants — ^petrifactions of aquatic animals in the more recent 
formations— but no relics of dry land animals are found below the up- 
permost (most recent) of all the series of deposites. But the remains 
of man has not been found in antediluvial strata ; which seems to ac- 
cord with his having been created after the surface of the earth was 
•"-sttled, and all other works of creation were ^-^^shed. 
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do not consider the Bible as intended for a system of 
Geology or Astnmomj ; therefore do not deem the sun's 
standing still at the command of Joshua any evidence 
that the earth does not turn on its axis — ^nor the recent 
date of the creation as evidence that the oi;ganized re- 
mains found in transition and secondary rocks ought to 
be ascribed to a Luiu$ NaJtwra. Dr. Scott, the learned 
. annotator on the Bibles says*-^^^ the chaotic mass seems 
to have been instantaneously created out of nothing, 
and then gradually reduced to order and beauty." We 
may add, that we have no means of knowing, whether 
the words, ^^ In the h^gkamg Ood created the heaven 
and the eardi," refet to the ^eghmhig of the eix doge 
work of creation, or to a period many thousands of yearn 
before that event 

REGULAR DEPOSITES. 

SUCGBSSIOVB OT H ODtflCATIOKS 01" THK SVRTACE OP 
THR E.AIITH, Ann OF THX EXTIirCTIOir AND RS-CRSATIOK 
Of AnUC ALB. 

The geological depantes of this country (andproba- 
Uy those of the eastern continest,) eiiiibtt grounds for 
^KHijectiure, if not d^solute demonstratioii, that the sur- 
fooe af the earth has mdergone five general modifica- 
tiOBs, which no animab survived. Four of ihese mod- 
i&eatioBS were' followed by as »a^r new creations «f 
ttStmafak Also Ihat two new cieatiDna of Momids suc- 
ceeded die final depositions «f all fcgvlftr iitotta. In 
the whole, Acre appears to hasre been five creatioDs of 
animals, at least (perhaps ten) since the primitive mass 
of the earth was formed ; and a long interval succeeded 
each cveatioe* 

I ^M here make ref^nces i» iooalfties in pnoof of 
dus statement ; but a more full account of them in par- 
ticular localities will ajgpear in ^e alphabetical arrange- 
ment^ gecpgiiphical localities^ I win presaise, that we 
hare fiV6 i^es of stnita, 'or a five-fold repetition t>f a 
Carboniferous, Quartzose., and X^alcareous formation. 
The first is called primitive, and contains no organized 
temaitts. In ^ach of the t^tber fotir series, Khe caipbo- 
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kuterous, and calcareous formations, contain organized 
remains ; but the quartzose formations are destitute oif 
such relics.* 

E^h of the five series of (carboniferous^ quartzose, 
;and calcareous,) strata, is terminated by a stratum cpn- 
taining a large proportion of carbonate of. lime. Tlie 
characteristics of these terminal strata are the following 

CLASSES OF REGULAR DEPOSITS. 

First Series (primitive) is terminated by granular 
Himrocky destitute of any organized remains. Ex. From 
<;)onnecticut River to New York line. 

Second Series (transition) is terminated by contact 
and sTielly Hnierocks ; the compact perforated with en- 
crinites, (called encrincU limerock by Conybeafe,) the 
shelly containing fungia (may be called fungital lime- 
ax>ck.) In ibis series radiated and molluscous relics are 
found ; but the latter have more than one valve, or are 
one-valved aiid chambered. Ex. From Massachusetts 

r i 

line to the foot of Helderberg Mountains. 

■■■'«, , ^ 

Third Series (lower secondary) is terminated by 
cojmfercm or cHerty Kmerock ; it contains horn-stone, 
and abounds in stone horns, called Cyathophyllites, 
(may be called ceraOalf limerock) . Univalves, nqicham- 
^erecf, first appeiar in this series. Ex. From Trenton 
Falls to Otsego limerock. 

Fourth Series (upper secondary) is terminated by 
limerock ;'as chalky oolite^ or coral rag. It always has, near 
or at its termination, a calcareous stratum containing 
hemispherical' a^d fan-form corals, (may be called co- 
ral limerock.) Verlebrated oviparous animals are found 
in it in some localities on the Eastern continent, in lias 
rock. Ex. From Bethlehem caverns to Coral Cave 
north of Pucker street oh the Helderberg. 

Fifth Series (tertiiary) . is terminated by a liine de- 
pbsite of shell marl ; which abounds in, (or rather 

* It may kereafter be proved, that a new creation of animals prece* 
<led and succeeded the quartzose depositee In each series. This would 
make ten creations of animals. 

t From kertUion Gn a little horn. 

7 
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consists of) molluscous relics of the heHcite (snail) fam^ 
ilj (may be called heUcital marl). This series has its 
strata, mostly, not indurated, and embraces numerous 
vertebral animals, some of which are viviparous. Ex. 
Middletown and South Amboy, New Jersey — also Erie 
Canal west of Nine-mile Creek. 

Recapitulation. First Series (primitive) termina- 
ted by Granular limerock. Second Series (transition) . 
terminated by Funoital limerock. Third Series 
(lower secondary) terminated by Ceratial limerock. 
Fourth Series (upper secondary) tenninated by Coral 
LIMEROCK. Fifth Series (tertiary) tenninated by He- 

LICITAL MARL. 

We learn from inspecting the geological strata of North 
America,' that vegetables were planted upon the carbon- 
ate of lime termination of each series, or class of strata. 
Because vegetables, in a^charred and uncharred state, 
are found in (be next succeeding stratum, which is al- 
ways slaty. Aquatic animals, mostly marine, succeed- 
ed the vegetables, until the fourth series was complet- 
ed. Then a few dry land vertebrated oviparous and 
viviparous animals were created ; whose remains are 
found in the tertiary class. Timber trees were planted 
and grew at the same time ; whose charred remains we 
now find in the marly clay of Jersey tertiary, along the 
south bank of Amboy bay, and in other places. 

Man. appears to have been made after the deposition 
of the tertiary series ; for his remains are never found 
in it, nor in any of the preceding series. An aqueous 
deluge swept most of his ^species, and of his associate 
animals, from the earth. The diluvial deposites have 
preserved many records of antideluvial existence. Pachy- 
dermous (thick skin) animals, as elephants ; a few ru- 
minantia (cud-chawers) as deer ; camaria (flesh-eaters) 
as hyenas, have left their preserved remains. But we 
have numerous animals at this day whose remains are 
not found in diluvion ; and would be as likely to be 
preserved, as those which are most common. Hence 
we may justly infer, that an extensive creation of ani- 
mals has occurred since the deluge. The same in- 
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ference in respect to plants is still better supported; 
because plants are more easily preserved than animals, 
as they are less perishable. 

Disturbances of regular deposites* 
After the first series of strata had been deposited) 
(according to Werner in concentric spheres, like the- 
coats of an onion,) it appears that these strata were bro- 
ken up, or burst through in several northerly and south- 
erly rents, by an inconceivable force, exerted beneath 
the stratum of granite. The most important of those 
rents are represented in Fig. 2, of the wood-cuts in 
this text-book. This eflFort of Nature (generally as- 
cribed to the production and expansion of steam by in- 
ternal heat) raised the broken edges of the granite to 
such a height, that they are rarely covered by later de- 
posites. As they are universal, they form excellent 
starting points. Hence Werner commenced with gran- 
ite as the first in his series ; and all further discoveiies 
confirm the correctness of his views in this particular.* 

*CoDybeare, having collected materials for the upper deposites be- 
fore he had investigated the lovrer ones, began with the uppermost, in 
his treatise. The confusion which such a method would induce, be- 
ginning with strata, rarely to be found (the white chalk has not yet 
been found in America,) it is hoped will prevent its introduction. 
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.'--''^ Explanations of the wood-cuts. 
/ The first figure is supposed to represent the conceB- 
tric hollow spheres, constituting the exteric^ rind of 
the earth ; one overlaying another, like the coats of an 
onion. We may imagine that these concentric hollow 
spheres continue to the center of the earth — (or, like 
Cordier, we may imagine the interior now in a state of 
fusion.) We can inspect all the strata^ in regular or- 
der of superposition, which are represented in this fig- 
ure ; but we know nothing of the dark-coloured interi- 
or, excepting, that it exceeds the exterior in specific 
gravity. This was first shewn by Dr. Maskeljne, and 
is now universally received.* 

In the second figure^ the combustible materials of the 
first figure (1, 2, 3, 4, 5, 6,) are supposed to have 
been ignited ; and by the expansion of steam or oth- 
erwise, to have produced those rents in the earth, rep- 
resented by the same series of figures. This would 
raise the edges of primitive rocks higher than those, 
which rest upon them ; and thus exhibit our present 
order of series and formations. 

In the third figure^ the series (or classes) of depos- 
ites, excepting the tertiary (detritus) are represented, 
according to their present positions, in a transverse 
segment from the Atlantic to the Pacific, across the con- 
tinent of North America. Stratification is shewn by 
the number of series, with an abbreviation for each for- 
mation. From the Mississippi east to the Atlantic, the 
general representation of the order of superposition is 
known to be correct. West of the Mississippi the 
country has not been thoroughly explored. The vast 
disproportion between the elevation and longitudinal 
extension, is sanctioned by usage, and is absolutely ne- 
cessary. If true proportion was regarded, the height of 
Rocky Mts. would not be equal to the necessary diam- 
eter of a hair-stroke line. 

* This was demonstrated by suspending a plumb-line by the side of 
Mt. Shehallon in Scotland, and noting its deviation from perpendicu- 
lar. 
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EXHIBITION OF TWO TRANSVERSE S^€fM^NTS. 

The, e2ix&^ ifi hei^ a^ppoped ifx be cut inta. t^o pacts, 
«t tlji^e 42o of TfpxSx I^tudje. 

The 9b.Sj?]n^^]: is siif^sed tp, stand south of th^ pea^ 
p&x of the Sj^gmentsr^qjl ^e earth, south pf hiin, being 
remoy^il. 
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EXPLANATIONS. 

FonuUioM. 

Figores 1 and 2.* A. Lower caiboniferoos formation 
— ^E. Lower qaartzose formation — ^I. Lower calcareous 
formation — O. The lower side oi tibe second carbonif- 
erous formation when used in Fig. 1. This lower part 
may be primitive. When used in Fig. 2, it is for 
all that formation — U. Second quartzose formation — ^X. 
Second calcareous formation — ^W. Oceanic waters. 

Camhustibles. 

These are indicated by numeral figures. In Fig. 1, 
they are represented as they are supposed to have been 
deposited at the creation. In Fig. 2, they are repre- 
sented as having been consumed by combustion, where- 
by an explosion was produced, which burst through the 
primitive and transition series — the only deposltes then 
made; and those not perfectly indurated. 1. The 
combustibles under Rocky Mt. — 2. New-England — 3. 
Britain— 4. Alps and Pyrennes — 5. Caucasus — 6. Him- 
malay. 

Remarks. In Fig. 1, the water is represented as 
encompassing the whole earth ; being pressed out to the 
surface by the greater specific gravity of the earthy ma- 
terials. While the earth and waters were in the qui- 
escent state, no organized beings, but marine, were 
provided with a place of residence. In due time the 
combustible materials marked 1, 2, 3, 4, 5, 6, were 
ignited, and produced the changes exhibited in Fig. 2. 

* These figures are an improvement upon those published in my 
Geological Index, in 1820, and afterwards copied into Woodbridge's 
Geography. 
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EXHIBITION OF A TRANSVERSE SEGMENT. 

The continent of North America is here supposed to 
be cut into two parts between 42o and 43o north lati- 
tude. 

The observer is suj^K>sed to stand south of the mid- 
dle of the segment — ^that part of the continent which 
is south of him being removed. 
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EXPLANATIONS. 

/ Fig. 3. This figure represents a segment of the 
earth from the Atlantic to the Pacific, between the 42o 
and 43o N. latitude, in its present state, so far as re- 
gards rock strata. The tertiary formation, or antedilu- 
vial detritus, may be supposed to overlay the rock stra- 
ta in most of the depressed situations. The 3d and 
4th series may be supposed to have been mostly depos- 
\^ited after the great explosion, 
and-tina^ef^affyor.^Mii 
last of all the regular s^vBflPBPM^Ebve the lower 
side of the arg9Kte, may be supposed to be made up 
hyiib» fduTMrni ^sA ^UiAt^gf^tm ^ Aft iht* toft 
tQilc«t>tnf etr%t% leptreiefttod ioi Fi|r* 1* Fwi m we 
may suppose them broken up soon after their dejKm- 
tJiiHi, IhejT wev^ vk « sem-iftduffiM f»^^. naA iJttdily 
iviAeiftom &eiroi%inal sit«otioii, bf ike intneiMs 
currents which the uneven surfaoo wquM fhfm ismiMes 

Abbreviations. 

Car. Carboniferous formations — Qu. Quartzbse for- 

\ . mations — Cal. Calcareous formations. The numerals 

: indicate the first, second, third, fourth and fifth series 

; of formations. The fifth, however, is not represented 

here, fjcft iltfi'^'tiftnTf tti-^fth^*^-^^ 

i Remarks. In Fig. 3, the present state of the earth 

/ is represented, after several vast explosions ; as, accor- 

/ ding to Cuvier's theory, ^^ life has often been disturbed 

i on this earth by terrible events." The combustible 

I materials are now supposed to be too nearly exhausted 

• to produce such general explosions; but are still suffi- 

• cient for ordinary earthquakes. 
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THE EARTH. 

ANOMAIX>US DEPOSITS^ 

Are those which are produced at the earth's surface 
by the Jusion or disintegration of regular strata. 

I. Volcanic deposits. Hornblende basaltic rocks, 
deposited since the primitive explosion and before the 
deluge ; or more recent deposites of lava, breccia, ash- 
es, stones, &c. produced by the direct action of volca- 
nic heat upon the substance of the regular deposites. 

II. DiLuvioN. Subdivisions. Proper diluvion is 
a confused mixture of gravel, sand, clay, loam, plants, 
animals, &c. so situated that it must have been deposi- 
ted from water in a state of violent action, which could 
not have been produced by any existing cause : or it 
must agree in character with deposites which are thus 
situated. Never contains works of art. Ultimate di- 
luvion, a thin deposite of greyish, yellow loam, repos- 
ing on other strata, in all ancient uncultivated forests, 
which have not been cut away since the deluge. It is 
so situated, that it cannot have been deposited from wa- 
ter while running with much velocity ; but it appears 
to be the last settlings of a deluge. 

III. Post diluvion.* Any detritus deposited by 
water since the deluge ; which is distinguished by the 
coarser pebbles being nearest to, and the finer sediment 
remotest from, the source of water which made the de- 
posites. May contain works of art. 

IV. Analluvion. Any detritus which has not been 
washed from the place of its first disintegration ; it be- 
ing the pulverized surface of the underlaying rock. 

GEOLOGICAL SYNOPSIS ; 

Exhibiting each stratum by a wood cut figure. 

All general strata, are arranged under their respective 
classes, or series ; proceeding from the bottom of each 
page to the top. 

Five classes of regular strata are adopted ; for the se- 

* Very absurdly called alluvion ; as this is a generic term of long 
standing. 
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condaiy class is, with great propriety, divided into up- 
per and lowery by htte European geologists. This ac- 
cords with the distribution of strata into series of ierna- 
ryfarmoHoHS* 

The wood cuifyutea represent the strata of each se- 
ries or class. 

Anomalous deposits are not classified ; because the 
agreement in characteri among th«n> will not author- 
ize any systematic arrangement* 

The most important subordinate rocks are separated, 
in this synopsis, from the regular series. It is remark- 
able, that the subordinate locks along the line Canal, 
containing the salt, iron, and gypsum^ seem to proceed 
from the northern primitive rocks, between Lakes On- 
tario and Champlain (called McCombs Mountains). 
In this locality of jmmitive rocks, the mica-slate, tal- 
cose slate, granular quartz, and granulur limerock, 
are wanting. All of which are present in the Green 
Mt. range. The argillite and first graywacke (in- 
cluding transition red sand-stone) are wanting between 
the primitive and lower secondary. And these are all 
present in the series of rocks, proceeding from the 
Green Mountain range from Pittsfield Mass. to Pitts- 
burgh in Pennsylvania, or to the state of Ohio, along 
the south line of the state of New York. 
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Remark, 1. I have removed the strata, which aflbrd 
the salt, iron, gypsum, and hydraulic cement, from the 
regular series, and treated them as subordinates, with a 
view to relieve the student from embarrassment. Com- 
mencing near Utica they extend a great distance along 
the Erie Canal ; but Lake Ontario is their northern 
limit, and they terminate in a cunei-form edge a few 
miles south of it. In several localities European geol- 
ogists have treated the saliferous and cement rocks in 
such a manner, as greatly to perplex their readers. 
From such perplexities the only relief is afforded by 
treating them as interposed strata, deposited in the 
middle of the lower secondary class, or third series. 

Remark, 2. I have been much perplexed, and have 
equally perplexed my students, with the lower strata 
of the lower secondary class. I find that the best Eu- 
ropean geologists are equally misled, and have misled 
their readers in this country, by mistaking the true po- 
sition of the cherty (comiferous) limerock. I intend to 
prepare an article on that subject for the Journal of 
Science, as soon as my time will permit. At present^ 
I state the following : 

The shell-limerock at Trenton Falls, north of Uticx, 
is the uppermost transition stratum, as appears by its 
embraced relics, and by other characters. The carbon- 
iferous slate (2d graywacke slate) overlays it on its 
western side, and extends by way of Utica to a fall on 
Starch-Factory Creek, five miles south of that city. 
This is the lower stratum of the lower secondary class, 
as appears from its organic contents. At the fall last 
mentioned, the millstone grit rests upon it. Those two 
strata may li>e traced until they are found to pass under 
the cherty limerock, which extends from Black Rock 
on Lake Erie, by way of Auburn through Madison 
county, Otsego county^ to the top of the Helderberg 
at Pucker Street, 22 miles south-west of Albany. So 
far this rock continues at nearly the same general level. 
From the place referred to on the Helderberg it de- 
scends suddenly to the eastern foot of the mountain, 
and forms Bethlehem caverns. And though it is more 
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than twenty miles distant from the transition liinerock 
at Trenton Falls, where it passes through the counties 
of Madison and Otsego, the distance between the two 
limerockl^ does not exceed the fourth of a mile in IJeth- 
lehem ; and in CatsKU, Greene county, they come in 
contact. The millstone grit, the ssdiferous rock,* the 
ferriferous rock, the hydraulic limerock, &c. which 
ate interposed between them near Utica, having been 
totally discontinued — leaving a stratum of the 2d gray- 
wacJce fgrit slate) about 60 feet thick at Bethlehem, 
and nothing to separate them at Catskili. 

From Catskili the transition and secondary limer^ks 
extend south in contact by way of Kingston, and along 
the Hudson and Delaware Canal to Delaware river, 
and thence onward into the state of Pennsylvania. 

Similar parallelisms and divergencies have probably 
misled European geologists. Hence the confusion in 
difierent authors respecting their mountain limestone, 
transition limestone, cherty limestone, Jura limestone, 
metalliferous and carboniferous limestone. 



# In our district the organized remains affi>rd an all- 
sovereign remedy. After the most dilligent search, we 
find no interference in the organized remains of the 
two rocks, whether distant or near. I traced the cherty 
(comiferous) limerock, in company vidth my students 
in July, 1831, from the top of the Helderberg to Penn- 
sylvania-: — a distance, of one hundred and twienty miles* 
We learned thereby that the cherty limerock of Lake 
Erie embraces Bethlehem caverns and underlays all 
the coal-measures of Pennsylvania. Consequently the 
Alleghany and Catskili Mountains ^re chiefly 3d 
graywacke — ^beiog the lower part of the upper secoi^ 
dary class, or series IV. Our upper secondary Tocks 
are. always coarser, harder, and wear a more pi^imitive 
aspect than their equivalents in Europe, fiut theii^ otrx 
ganized remains and order of superposition demonstrait^ 
their plac^ in the system. 
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DESCRIPTIONS OF STRATA, ACCORDING 
TO THE FOREGOING SYNOPSIS. 

Class. I. Primitive or first Series. , 

1. Carboniferous or slaty, formation. 

Granite, is an aggregate of angular masses of 
quartz, felspar, and mica. Subdivisions. It is called 
crysiaMne (granite proper) when the felspar and quartz 
present an irregular crystalline, not a slaty, form^ It is 
called sUUy (gneiss) when the mica is so interposed in 
layers as to present a slaty form. Varieties. It is 
graphic when the felspar is in a large propoi^on, and 
the quartz is arranged in oblong masses, so as to pre- 
sent an appearance resembling Chinese letters. It is 
porphyritic when spotted with cuboid blocks of falspar. 
This variety is peculiar to the slaty divisicm. 

LocaUties. — ^McComb's Mts.* At West Point we 
find as extensive layers of crystalline granite, as at any 
place which I have visited. Here it always alternates 
with the slaty subdivision (gneiss.)! It is the same at 
Chesterfield, Goshen, Southampton, Russel, Litchfield^ 
Norfolk, &c. in Mass. and Conn. These and numerous 
other localities, seem to authorize the adoption of the 
opinion of De Witt Clinton, LL. D. Professor Nuttal, 
and several Europeans, who prefer including the gran- 
ite and gneiss of Werner under the general name gran- 
ite. Varieties. Sandy^ at Little Falls. Porphyriticy 
in Johnstown, Montgomery county, N. Y., Litchfield, 
Connecticut; Chester, Massachusetts. Graphicy in 

* In the month of August and September, 1828, Lieut. Day, at the 
request of IXr. Zina Pitcher, collected a series of rock specimens from 
lake Huron to Montreal, on both sides of, and upon, the mountun ridge, 
which runs along the north side of the great chain of lakes. These 
specimeiui I have before me. Also a suit collected by Dr. Pitcher 
himdelf, presenting the entire geology of the whole circuit of Lake Su- 
perior. I am now prepared to inform American geologists, that the 
McComb Mt. range of primitive rocks extends in a northwest direction, 
forming the north-eastern boundary of the great lakes ; at least to the 
distance of one thousand miles from the St. Lawrence at Ogdensburg. 

t Lieut. Mather of the Military Academy says, that he found no 
granite proper (crystalline granite) in the line of his transverse sec- 
tion from Killingly to Haddam, Conn, nor in the Highland! on the 
Hudson, excepting beds and veins. 



FORMATIONS. 69 

Litchfield, Conn, and Southampton mines. Contents. 
Steatite^ and Serpentine in Savoy and Westfield, Mass. 
Dialhgey Lake Greorge. Magnetic iron ore, Crown 
Point on Lake Champlain. Plumbago in beds almost 
co-extensive with the stratum. 

2. Mica-Slate, is an aggregate of grains of quartz 
and scales of mica. Subdivisions. Compact ^ when the 
slaty laminae are so closely united, that it will present 
an uniform smooth face when cut transversely. Col- 
umns, or piles, of hexagonal laminae of mica are some- 
times found in this subdivision. Fissile^ when the la* 
minse separate readily by a blow upon its surface. 

Localities. Compact^ on the Boston stage road be- 
tween Worthington and Chesterfield, and between 
Shrewsbury and Northborough, Massachusetts. Fissile^ 
in Conway, Mass. Contents. Staurotidey Litchfield, 
and Goshen, Connecticut. Sappare^ Chesterfield, Mas- 
sachusetts; Chatham, Connecticut. Garnety every 
where, and often plumbago. 

Hornblende Rock, is an aggregate, not basaltic^ 
consisting wholly, or in part, of hornblende and felspar. 
Subdivisions. Granitic y when it presents the appear- 
ance of crystalline granite with hornblende substituted 
for mica. Slaty, when of a rifly or tabular structure. 
Varieties. Gneisseoidy when it resembles slaty granite 
(gneiss) with scales of hornblende substituted for mica. 
Greenstoncy when of a pretty uniform green colour, and 
containing but a small proportion of felspar, generally 
of a slaty structure PorphyritiCy when spotted with 
cuboid masses of felspar. Sieniticy when speckled with 
small irregular masses of felspar. 

Localities. Slaty, east part of Becket, Mass. But- 
terhill, in the Highlands. Grardticy Dalton, Mass. 
Highlands, adjoining the granite. Varieties. Gneiss-^ 
eoidy Dalton, Mass. Butterhill, Highlands. PorphyritiCy 
Conway, Plainfield, Buckland, Mass. Sieniticy Clip 
Hill, Johnstown, N. Y. and near Boston, Mass. Con- 
tents. GranitCy in veins, Belchertown, Mass. Actyno- 
litCy Cummington, Mass. Augite, Lake George, N. Y. 
Rarely plumbago. 



Ta&oose Slate, is m aggregate of grains of quartz 
and scales of mica and talc. Snbdiyisions. Chmpaeiy 
havimg the laminoe so closely united that a transverse 
section may be wrought with a smooth face. When 
the quartzose particles are very minute and ii^ a large 
projxMtion, it is manufactured into scythe-whetstones, 
called Quinnebog stones. JFWtfe, when the laminie 
separate readily by a blow upon the surface. Varieties. 
(Shhriiiej when coloured green by chlorite In some 
localities the chlorite seems to form beds ; or rather the 
roek passes into an aggregate, consisting of quartz, mi^a, 
talc, and a large proportion of chlorite. Vast beds of 
pure chlorite are embraced in this rock on Deerfield 
river, in Florida, Mass;* and in Windham. Vt. 

LocaHHes. Comp<ictj east side of Saddle Mountaia 
range. Ussiky on the west side of the same range. 
Variety. It is highly coloured with chl(»ite in the 
east part of Savoy. Contents. Chkritey in beds in 
Florida, Mass. containing octahedral crystals of iron 
ore, also, near Williams College, Mass. It contains 
gold in the Carolinas, and probably throughout its whole 
range by way of New- York, to Canada. 

Remark. These four Strata are mostly slaty. In 
truth the crystalline granite, granitic hornblende, and 
'sienite, may be called beds, without doing violence to 
propriety or language. Plumbago, which is mostly 
cariyon, is found in beds in these strata— chiefly in sla- 
ty granite. As these strata alternate vrith each other 
oontinuimy, they may be considered as cotemporane- 
ous, and constituting one fonnation.| 

* I ^ave examined the talcose slate of Florida, Mass., wbere it 
crosses Windham, Vt. It does, absolutely, pcuis into the soapstone 
quarry of that town: which is green near its western side, eighteen 
miles west of Connecticut river. From fourteen to eighteen miles west 
of Connecticut river are the most extensive manufactories of this 
quarry stone, probably, in the world. This stone is certainly a com- 
pact variety of the talcose slate of MassacihuBetts, extending to this 
place. The beds of soapstone in slaty and crystalline, granite, both 
at. W;estfield and Savoy, Massachusetts, are always connected with 
serpuntine, and differ considerably in the silvery lustre of the scales 
of talc. 

t From the top of the Green Mt> in Vermont, to the Atlahtlc (a dis^ 
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2. Q}aMzoae formation. 
Graitular Quartz, consists of grauiB of qofirtz 

united without cement Subdivisions. Compact, when 
it consists of fine grains, so as to appear almost homo- 
geneous; generally in large rhomhoidal blocks. Sandy , 
when the grains are so slightly attached as to be some- 
what friable. Varieties. TranslucevU, when it is so 
eompact and homogeneous as to traiismit light. Yellowj 
when slightly tinged with iron (probably a carbonate.) 
Ferruginous J when an aggregate of minute crystals is 
strongly coloured yellow or red with the carbonate or 
peroxyd of iron. 

Localities. Compact, adjoining the east side of Sad- 
dle Mountain range. Sandy, on the west side adjoin- 
ing the granular limestone. Varieties. Transhtentj 
Snowy Mountains in Wallingfbrd, Vt. Yellomsh, most 
common. Ferruginous, Bennington, Yt. Pittsfield, Mass. 
Contents. Hamatite, in Dalton, Massachusetts, three 
miles south of the village. Manganese, in Bennington, 
Vt. 

3. Calcareous formation. 
Granular Limestone ct>nsists of glimmering grains 

of carbonate of lime united without cement. Subdivis- . 
ions. Compact, when it consists of grains of nearly pure 
carbonate of lime, so closely united that it will take a 
polish. Sandy, when grains of quartz are aggregated,, 
with the grains of carbonate of lime, but so loosely 
as to be somewhat friable. Varieties. Dolomite, 
when it consists in part of magnesia, and is friable. 
Verd-antique, when it is variegated in colour by the 
presence of serpentine, giving it more or less of a clpu- 
ded green. 

Localities, Compact, Stockbridge, Mass. Sa/ndf^ 
west side of Pittsfield, Mass., on the Albany stage 
road. Varieties. Statuary Marble, Stockbridge, MaM: 

tance of about 120 miles) the gtneral aUematunu are as follows./ Slater 
granite occurs 4 times, mica-slate 3^ hoableade slate 7, talcose-silateT. 
Sub-altemaHans are very numerous also. Dr. Emmons counted 20- 
alternations of hornblende slate and talcose, in half a mile, in Chester, 
Mass. See Am. Jour. Soi. V. 17, p. 334; 
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Dohmtey Barrington and Sheffield, Mass., Milford, 
Conn. Contents. TremoHte, Canaan, Conn. Serpen- 
tine and chromate of irouy Milford, Connecticut. 

Ci^Ass II. Transition or Second Series. 

1. Carboniferous or slaty, fonnation. 

Argillite, is a slate rock of an aluminous charac- 
ter, and nearly homogeneous, always consisting of ta- 
bles or laminae whose direction forms a large angle 
with the general direction of the rock. Subdivisions. 
Clay Slatey when the argillite is nearly destitute of all 
grittiness, and contains no scales of mica or talc 
Wacke Slate^ when it is somewhat gritty and contains 
glimmering scales of mica or talc. Varieties. Roof 
Slatej when the slate is susceptible of division into 
pieces suitable for roofing houses and for cyphering slate. 
Glazed Slate^ when the natural cleavages are lined with 
a black glazing. — This variety contains anthracite coaF 
and ferns, also a few animal remains near its upper sur- 
face.* 

Remark. I should not be disposed, at present, to op- 
pose an opinion, that we have a primitive^ and a transi- 
tion stratum of clay slatCj in contact. Two miles west 
of Bellows' Falls, on the Vermont side, clay slate is 
wedged in between mica-slate on the west, and talcose 
slate on the east, agreeing in character with Williams- 
town mountain. The tables or laminae, are vertical,, 
precisely agreeing with those of the^ enclosing rocks. 
The stratum is 2 miles in thickness. 

Localities. Clay Slate^ Williamstown Mountain 
range, the bed and banks of the Hudson. Wacke Slate y 
overlaying the clay slate, most of the way from Massa- 
chusetts line to three miles west of Cohoes Falls, in 
New-York. As this slate takes the same inclination 

* We found a specimen of Orthocera in the glazed argillite at tlie 
north end of Troy ; but ir was lent to the late Mr. Bogert of New- 
York, and unfortunately lost, before we had the means of ascertun- 
ing the species. A species of Terebratula and Mytilus are found in 
the wacke division in the bed of the Champlain Canal, between Wa- 
terford and the Mohawk. Also the Nuttainia concentrica, an Orthoce- 
ra, Trilobus, Encrinus, Pentacrinus, and some ? egetable impressions; 
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With the claj slate, and differs widely from the horizon- 
tal (or 1st) graywacke ; and as their meeting can never 
be ascertained, I have preilumed to join them. Varie- 
ties. Chhritic. Both of the divisions are often colour- 
ed green by the chlorite in Rensselaer county. Roof 
State, That which splits freely into roofing slate, 
Hoosic, Chatham, N. Y., Water Gap of Delaware riv- 
er. Pa. Glazed SUUe^ banks and beds of the Hudson 
from Fort Miller to near Newburgh. Water Gap of the 
Delaware. Chloriticy red and purple^ varieties frequent- 
ly occur near its junction with the primitive rocks. 
Contents. Siliciom Slate^ nearly black, and of different 
shades of green, in the glazed variety at Troy and a ' 
few miles below Albany, in extensive beds. Basamtey 
in the glazed slate near Hudson, Troy and Albany, 
^nf^roci^e, beds in Newport, R. I, in Worcester, Mass.^^^ 
in Fort Miller, Troy and Fishkill ; and in small quan--6i*A^ 
Mi e )along the Hudson River, for eighty miles, 'the 
borings at Ballston and Albany, about forty miles apart, 
are made in the same layers of argillite ; and carbona- 
ted water is found in both places. See Mrs. Griffith's 
Essays. 

2. Quartzose formation. 
First Graywacke, is an aggregate of angular 
grains of quartzose sand, united by an argillaceous ce- 
ment, apparently disintegrated clay slate, spangled 
with glimmering scales ; and is never above the calcifer- 
erous sand rock or metalliferous lime-rock. Subdivis- 
ions. Grraywa^cke Slavey when the grains are so fine as 
to give the rock a homogeneous appearance, and is 
susceptible of division, into thick or thin tables, by nat- 
ural cleavages. Mllstone grit and grey rubble^* when 
the grains are in part coarse, and more or less conglom- 
erate, either white or grey, often very hard. Both 
subdivisions are often coloured green by chlorite. 

* Rubble being an uncouth word, but too well established to be re- 
jected, I will state: that in common* English it signifies a hard grey 
stone, in roads, of a spheroidal form, which causes the rumbling and 
jolting of carriages. Kirwan calls these stones, common graywacke, 
as opposed to graywacke slate. 

10 
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LoeaHiUi. Hie sltUe is nearly horizontal, and lies 
immediately on the inclined edges of the argiUite,* 
firom Canada to Georgia. It is remarkably curved and 
bent on the Mohawk, between the Cohoes and Sche- 
nectady, at Saratoga Lake, and at the entrance of the 
Delaware and Hudson canal. This irregularity in the 
direction of the layers, seems to be the result of a (crys- 
talline) tendency of the two rocks to maintain their re- 
spective directions. Jl^lstane grity the whole of Shaw- 
angunk Mts. Gray Rubble^ the highest ridges between 
Massachusetts line and the Hudson. Contents. Mlky 
quartz in the eastern part of Rensselaer county, accom- 
panied with chlorite. Calcareous spar and ^Rssemnated 
anthracite (never in beds) throughout its whole extent. 
It becomes an excellent quarry stone in many localities ; 
and in others it is brittle and irregular. Often red and 
sandy. 

3. Calcareous formation. 

Sparry Limerock, consists of carbonate of lime, ^ 
intermediate in texture between granular and compact ; 
and is traversed by veins of calcareous spar. Subdi- 
visions. Compacty when the masses or blocks, between 
the veins of spar are sufficiently homogeneous and uni- 
form to receive a polish. Slatyj when the rock is in 
slaty tables or laminae, with transverse veins of calca- 
reous spar. This rock is often cut into very small ir- 
regularblocks by the spar, which gives it the name of 
checkered rock. 

Localities^ Compact^ about New-Lebanon Springs. 
Slaty, three miles south of the springs on the Hudson 
turnpike. Variety. Checkered rock, on the Little 
Hoosick, and near New Lebanon Springs. Contents. 
Chlarite and Calc spar, every where. 

Calciferous Sandrock, consists of fine grains 

■ 

* The European books tell us of a change in the direction of strata 
at the meeting of the lower and upper secondary — ^in which the latter 
rests horizontally on the inclined edges of tlie former. In North 
America, this change takes place at the meeting of the Argillite and 
first Graywacke. All our strata, above that meeting, are nearly hor- 
izontal. 
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of quartzose sand and of carbonate of lime, united Yfiibr 
out cement) or with an exceeding small pro|x>rtion. 
Subdivisions. Comp(ictj when the rock is uniform, oi 
nearly so, without cells or cavities. Geodifarousj when 
it contains numerous geodes, or curvilinear cavities'; 
wliich are empty or filled wilh calc spar, quartz crys- 
tals, barytes, authracite, or other mineral substances 
different from the rock. Varieties. OoHtiCj when It 
consists in part of oolite, of a dark colour, and harder 
than the kind which is common in the lias or oolitic 
formation of Europe, New-Jersey and Ohio. 

Localities, Compact^ Flint Hill. GeodiferouSf at 
Flat Creek, west of the Noses. Varieties. Oolitic^ 
near Saratoga Springs. Sparry^ at Flat Creek. Quart- 
zose, on the north side of the Mohawk, opposite Flat 
Creek. Contents. Concentric concretions, near Sara-* 
toga Springs. Sulphate of barytes and anthracite, on the 
West Canada Creek, six miles above its mouth, also at 
Little Falls. Semi'Opal, connected with the quartzose 
variety. Brown spar and Hornstone, at Flint Hill. 
Coarse agate in large quantities, and fine fortification 
agate in small quantities, at Flint Hill, and in the north 
hill opposite Spraker's Basin on the Mohawk. Also no* 
merous quartz crystals with pyramids at each end and 
containing anthracite, in the same locality and near Rens- 
selaer School in Troy, in some, anthracite is seen 
floating in a limpid liquid. 

i METALLfFERous LiMEROCK, coutists of Carbonate 
of lime in a homogeneous atate, or in the state of 
petrifications. Subdivisions. Compact, when it con- 
tains but few petrifactions and is susceptible of a polish. 
Shelly, when it consists of petrifactions, chiefly. Va- 
riety. Birdseye marble, when the natural layers are 
pierced transversely with cylindric petrifactions, so as 
to give the birdseye appearance when polished. 

Remarks. These three calcareous rocks, though 
very distinct in some localities, oAen pass into each other; 
aud may, perhaps, be considered the same simultaneous 
deposite. But the lower side of this last described ceck 
IS mostly compact ; and the upper and lower side differ 
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in their organized remains. The lower side containf 
the encrinas transversas, lithodendrondichotomon and 
plicatum, and others, which I have not found in the up* 
per side. The upper side is shelly, and contains Fan- 
gia discoidea and polymorpha, and others which I have 
not found in the lower side. 

Localities, Compact, on East Canada Creek, Otsqua- 
go Creek, and west of Little Falls. Shelly, Trenton 
Falls, north of Utica, Glenn^s Falls, twenty miles north 
of Saratoga Springs. Variety. Birdseye marble, is the 
compact, to which, when polished, the vertical encrin- 
ites give a birdseye appearance. 

Class III. Lower Secondary or Third Series. 

Remark. Second Graywacke is an aggregate of grains 
of quartzose sand, less angular than those of first 
graywacke, and generally contains some fine grains of 
limestone, it can scarcely be distinguished from first 
graywacke in hand specimens ; but it is always above 
calciferous sand rock and metalliferous lime rock. It 
18 divided into the grit slate (2d graywacke slate) con- 
taining small quantities of coal ; and millstone grit and 
rubble. It is therefore properly referred to the first 
and second formation of this series. 

1. Carboniferous, or slaty formation. 
Second graywacke slate, is sometimes gritty, and 
contains a few glimmering seals ; but it is often a soA 
slate and dark brown. It rests upon the shelly kind of 
transition limerock, and is the lowest of our secondary 
strata. It contains thin layers of coa), of the anasphal- 
tic kind in this country ; but does not seem to be dis- 
tinctly described in European books. Localites. The 
city of Utica stands upon this rock ; and it extends un- 
broken from Salmon River, on Lake Ontario, to Little 
Falls. Then inclining around the Falls on the south 
side, extends into Albany county. See Remark 2d, fol- 
lowing the synopsis. 

2. Quartzose formation. 

Millstone grit and rubble are composed of quart- 
zose pebbles and grains cemented together ; often very 
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hard. They can scarcely he distiDguisbed, in hand spe* 
cimens, from the grit and rabble of first grajwacke. 
Localities, The millstone grit may he traced from Lake 
Ontario to Utica, overlaying the second gray wacke ilate^ 
See Remark 1, and 2 following the synopsis. 

Remark. A distinct stratum called old red sandstone^ 
and another called millstone grit, have been given by 
most geologists. But the latest European geologists very 
properly reject them. Because the red sandstone it 
found passing into all the three graywackes, and the 
millstone grit is found passing into all the three grey 
rubbles ; not as strata meeting at their surfaces, but as 
continuous rocks. 1 shall, however, describe the red 
saliferous rock in its proper place, as separate from the 
second gray wacke ; though I may hereafter follow those 
who may unite it with the second graywacke. 

3. Calcareous formation. 

Geodiferous Limerock, consists of carbonate of 
lime, combined with a small proportion of argillite or 
quartz in a compact state, mostly fetid, and always 
containing numerous geodes. Subdivisions. Swinestone, 
when it contains very little or no quartzose sand, is ir- 
regular in structure, fetid and abounds in geodes. Sandy^ 
when it contains quartzose sand, is 'stratified, scarcely 
fetid, and contains but few geodes. 

Localities. Swinestdne is found in the bed and the 
banks of the Erie canal near Genesee river, and ex- 
tending one mile east. The canal at Lockport is cut 
through this rock to the depth of nearly thirty feet for 
two miles. It forms the upp^r part of Niagara Falls to 
the depth of seventy feet. The Sandy division over- 
lays the swinestone. Its characters are well exhibited 
at Black Rock, immediately under the corniferous 
limerock. Here it contains malachite and magnesia, as 
coustituents. Specimens of this rock, after lying a year 
in a damp cellar, shoot out numerous crystals of Epsom 
salts. — Varieties. The Jetid can scarcely be consider- 
ed a distinct variety. The darker the colour, the more 
foetid the odor. Contents. The geodes contain sulphate 
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ef Hroniiant granular gypiuutn^ laminaied nUnite^ an^ 
hdroHs gypium^ fluor »par in limpid cabes, arragonite, 
di^'tooth ipar^ brown tpar^ and waxy blende. Galena 
has been foand in small masses imbedded in this rock, 
and bitumen has been obseryed in exudations upon its 
surface, and in geodes. 

CoRNiFEROus LiMEiigcx, consists of carbonate of 
lime, embracing nornsfone, and numerous species of 
petrifactions, called stonehoms (Cyathopyllom). Sub- 
di?ision8. Compact^ when the rock is close-grained ; 
and^ it generally contains homstone in layers. Shelly ^ 
when it consists of shells and contains homstone io no- 
dules or irregular masses. 

Localities, Black Rock affords an excellent locality 
of the compact, and Auburn, behind the state prison, 
presents a most perfect locality of the shelly. This stra- 
tum has been traced from Lake Erie to the Helderberg 
in Albany county. It has been traced up the Cayuga 
and Seneca Lakes ; and from the head pf the latter, up 
Catharine Creek. But it has not been traced under the 
Tioga coal beds ; though Mr. Hughes found it at a level 
which seemed to demonstrate that it must run several 
hundred feet beneath that formation. If so, the anas- 
phaltic coal of Carbondaleand the bituminous coal of 
Tioga, are in the same carboniferous formation. Its 
remarkable descent at the Helderberg, gives us a solu- 
tion of the problem proposed in the preceding edition. I 
mean, that this rock covered a district along the south 
side of the canal line about 30 or 40 miles in breadth, 
at an elevation, no where observed in Pennsylvania, 
consequently its farther extension or termination deman- 
ded a solution on Wernerian principles. See 2d Remark 
after synopsis. 

In Europe coal contains more or less bitumen in the 
same stratum. The proportions of bitumen are so vart- 
ble, that it does not imply anomaly to suppose, that the 
anasphaltic coal of Carbondale and the bituminous coal 
of Tioga, belong to the same carboniferous formation. 

This stratum is called carboniferous limestone by 
Conybeare — a name both inappropriate and unnecessary 
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pcGording to Bakewell and commoD tense. C^rboiiif- 
erous should be Hmitted to the slate coDtaiDiDg cod. 
Besides, the primitive, the transition, the corniferou 
and cherty, limerocks are overlayed alike by date 
containing coal. It is often confounded with transi- 
tion limerock (metalltferoas of Bakewell) when the in- 
terposed strata are wanting. Bot the two strata are 
remarkably distinct if attentively examined, in refer- 
ence to their respective organic relics, their texture, 
and relative positions. 

Class IV. Upper Secondary or Fourih Seriet, 

Remark. Third Graywacke^ is an aggregate of grains 
of quartzose sand and pebbles, less angular than those 
of first and second gray wackes, and generally contains 
fine grains of limestone ; and contains iron pyrites at 
greater or less intervals, therefore called pyritiferous 
slate and grit. It is always above the cherty limerock. 
1. Carboniferous or slaty formation. 

Third gratwackb slate, is sometimes gritty; bat 
oflen sofl. It rests on the carboniferous limerock of 
Foreign Geologists, who often call it grit-slate — also 
carboniferous slate, as it embraces the great coal-meas- 
ures. 

Localities, On the south shore of Lake Erie, on both 
shores of Seneca and Cayuga lakes. It endnracea the 
bituminous coal of Tioga, and the bituminous shale and 
thin layers of the same coal near the heads of Cayuga 
Lake, Lake Erie, &c., also the great anasphaltie coal 
beds of Pennsylvania, as appears by careful investiga- 
tion made in the summer of 1831 during the annual tour 
of Rensselaer School. Nodules of a kind of wacke are 
of\en found in the soft slaty kinds, which contain bku^ 
men in a waxy state. 

2. Quartzose formation. 
Millstone Grit and Rubble, are cotnpoeed of 
quartzose pebbles and grains, cemented together ; oAen 
very hard. They can scarcely be distinguished in 
hand specimens, from the grit and rabble of the first 
gray wacke. 

Localities. Millstone grit and rubble form the upper- 



mostdeposite of most of the high ridges of the Allegany 
and Catskill Mouotaios. It is oflen wanting in' the lower 

^^atfs^ leaving the next calcareous deposite to rest im- 
mediately on the third grajwacke slate or grit, as bear 
Pocker street on the Helderberg. 

3. Calcareous formation. 
Oolitic Rocks, are aggregates, which contain 
more or less of carbonate of liinebf an earthy texture, 
either compact and white (chalk), sandy and greenish 
(chlorite chalk, green-sand) in minute concentric spheres 
(oolite) combined with fine grains of quartz, (silicious) 
or made up chiefly of fragments of coralline (coral rag).*^ 
Localities. Silicious limestone is found in plate^in 
fields or in large boulders, every where on the western 
ridges of the Alleghany, over the third graywacke. They 
are generally dark-brown or black, and the limestone 
part is disintegrated at the surface, leaving the quartz 
only ; which seems to be blackened by the disintegra- 
tion of the pyrites. It appears to be a variety of the 
pyritous grit ; being the lowest of the calcareous de- 
posite resting on the 3d graywacke at Lake Erie and oth- 
er places. Oolite has been found in the town Franklin, 
B>ergen county, N. Jersey, by Dr. Horton — also in Ohio 

' state. The white chalk has not hitherto been found in 
America : but it abounds in various parts of Europe, as- 
sociated with the silicious limestone and oolite. Chlo- 
ritic chalk, called green sand, is found in large beds in 
the marly clay of New Jersey, near Middletown Acad- 
emy, &c. It contains organized remains peculiar to the 
ujQfper secondary series, (as ably shewn by Dr. Morton). 
As jilfew tertiary relics are found in it also, and as it ap- 
pears to be embraced in tertiary marl, these masses of 
green sand seem to be upper secondary deposites em- 
braced in the tertiary ; a common occurrence among 
approximating strata. The coral rag of Coral Cave on 
the Helderberg, and the, underlaying grit-slate and shell 
grit, and the grit-slate. of 'Livingston cave, are very in- 
teresting and instructive. The millstone grit of this se- 
ries is wanting on this part of the Helderberg ; but the 

':ca]careous formation is very perfect. The slate which 
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embraces the coal of CarbpiKilple, can scarcely be traced 

to this place ; though its uoderJayiDg cberty limfirock is 

the same, (called carboniferous JUmerock by CopybenirO- 

Class V. .Tertiary^ 6r Fifth Series. 

L Carboniferous formation. - -^ 

pL^sTtc Clay, that kind of clay, generally c«U- 
ed potter-baker's clay» which will not eflfervesce with 
acids. When it is white it is called pipe-clay. 

Localities. On the south side of the Bay of Amboy in 

N. Jersey in a vast stratum of many miles in extent. It 

appears near the water-edge of Lake Champlain at 

•Crown Point, &c. The pipe-clay variety is seen,, like 

a bank of snow, at the west end of Amboy Bay. 

Makly Clat, that kind of clay, which will.efiier- 
vesce with strong acids. It overlays the plastic clay 
aforesaid, when it embraces, near its lower surface, the 
lignite, iron-stone, bog-ore, iron pyrites,. &c. Farther 
east (in New- Jersey) it embraces a kind of marl, as it it 
called (green sand or chlorite chalk) which contains nu- . 
merous animal remains, vertebrated aud invertebratsed. 
The marly day does not often, contain oiganic relics. 
Even in New-Jersey it contains no organic relics,. where 
the marl-beds are wanting. The iron, both bog-ore, 
and iron-stone, are found in all parts of this stratom 
from Lake Champlain to Green county, on tbej?e6t 
side of the Hudson, a distance of about 100 miles. 

I/iCalities. This stratum is almost universal. It ^is 
found in every part of the earth when it is nought in , 
situations where it is not subject to be washed away. 
It always, probably, contains muriate of lime ; conse- 
quently, all wells dug in it contain hard waters. 

Marine Sand and Crag. The sand cpnsists pt 
fine grains of quartz, not united by adhesion or cepi^ent \ 
but in loose masses which may mostly be poured;^7-t^ 
crag consists of pebbles, clay and loam, either united by 
carbonate of lime or iron cement, as pudding^i^ne ; by 
clay and iron cement, as the hard-pan ; or not uiiited^ 
being merely stratified gravel ; or united by adhesion, 
as the arenacemt-s concretions nefir Troy on Gjreen IsN 
and. « ^ 

' 11 
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LdealUiet, The marine iand occapies a broad strip 
on the west side of Hadson river, from near Lake Cham- 
plain to Green coanty ; a distance of one hnodred miles— 
also the north part of New-Jersey, most of the eastern 
part of the Sonthem States, the valley of the Missis- 
sippi, excepting where the diluvion and post-diluvion 
have been sabstituted, &c. According to Dr. £. James« 
the marine sand and crag extend over about four hnn- 
dred thousand square miles of the great desert between 
the Mississippi and the Rocky Mountains. 

Shell-marl, is in insulated or continued layers, 
fields, or patches, in almost every part of the earth. It 
generally reposes on marine sand or crag in all bottom 
grounds ; particularly in graywacke districts, as in eve- 
ry part of the Catskill and Alleghany range. It is still 
more abundant in the western valleys of New York, 
Mississippi, &c. It may be seen in depressions on prim- 
itive rocks, as in Pittsfield, Mass., &c. It consists chief- 
ly of broken, pulverized, and entire shells, of the genus 
lUIts (genera Wix, p/anorfrt>, and /ymnea of Lamarck.) 
Calcareous tufa is oAen in beds in the shell-marl ; which 
proves it cotemporaneous with it. Consequently the 
embraced plants of this tufa are antediluvial. But tuf^ 
is now forming in many localities. 

Subordinate Series^ embraced in the third Regular series^ 

{Lower Secondary), 
Remarks. [See Remark next aAer the Synopsis.] 
These three strata embrace some of our most useful 
minerals. Salt, gypsum, iron, hydraulic cement, are af- 
forded by them in unlimited quantities. Stretching along 
the banks of the great Erie Canal, for about two hundred 
miles, they are the source of incalculable wealth. 
Their equivalents are found in Europe ; excepting that 
this iron formation is there found in limited beds only. 
It being a narrow strip, of great length ; to give it a 
xegular place in the general series, is calculated to con- 
fuse the student. 

I. Carboniferous and quartzose formation. 
Saliferous^ Rock, consists of red, or bluish-grey, 
sand or clay-marle, or both. The grains of sand are 
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mostly somewhat rounded, and all the Tarietiet of this 
rock, in some localites, form the floor of salt mines and 
salt springs. Sabdivisions. Marl-slate, when the rock 
is soft slaty, and contains minute grains ot carbonate of 
lime. Sandy^lwhea it is solid blocks or layers, consis- 
ting of red or bluish-grey quartzose sand. Varietiei. 
Grey-band, the uppermost layers of bluish-grey sand- 
rock. Conglomerate^ (breccia) consisting chiefly of roun- 
ded pebbles, red, grey, or rust-colour, as under the su- 
perincumbent rocks at Mount Holyoke, the Palisadoea, 
on the Hudson river, &c. 

Localities. Its bassetting edges lie directly on the 
millstone grit. Both divisions, and all the Tarieties» but 
the conglomerate, may be seen at Genesee Falls and in 
the banks of the Niagara river ; also at Oak Orchard 
Creek. The conglomerate and sandy varieties are seen 
on the Connecticut river, and at New-Haven under tho 
fosaalt ; also on the Hudson above New-York under the 
Palisadoes, and on Catskill ^Mt. Salt springs are found 
in it every where west of Rome ; but none have been 
discovered under the basalt of this country. 

Remarks. I do not know, that I am authorized ; 
but I am inclined to treat as equivalents, the red sand- 
rock and breccia under the basalt, at Mineral Hill in 
Blenheim, and on Catskill Mt. I find the encrinus gig- 
anteus in all of them ; though the whorls are often in- 
distinct or not manifest. They are most perfect at Oak 
Orchard Creek. 

2. Qjuartzose and slaty formations. 

Ferriferous Rock, is a soft, slaty, argillaceous, 
or a hard, sandy, siliceous, rock, embracing red argilla- 
ceous iron ore. Subdivisions. Slaty , consists of green, 
or bluish green, smooth soft slate, generally immediate-' 
ly under the layer of red argillaceous iron ore. Soiu^y, 
consists of a grey, or rusty-grey, aggregate of quartzose 
sand rock, in compact blocks or layers, overlaying or 
embracing red argillaceous iron ore. Variety. Con* 
glomerate^ consists of rounded pebbles, cemented to* 
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l^eiber by'carbonate or oxyd of iron, or adhering with 
odt cement. 

LoCdlitia, It reposes on the saliferous rock every 
where west of Little Falls. The sandy division lies 
over the slate, and a layer of red argillaceous iron ore, 
about a foot or a foot and a half in thickness, lies be- 
tween tb^m ; or alternates with the layers of one or 
both. The slaty division is generally green or blue, and 
very soft. The sandy division is harsh, coarse, and 
often conglomerate at the top. The softest variety of 
the iron ore is called reddle, and is used as a paint. 

Remarks. This stratum is at least, two hundred 
miles in length from east to west, and about twenty 
miles in breadth. The iron is easily separated or re- 
duced, from the ore ; and is excellent for castings. 

3. Calcareous formation. 
Lower Lias, is an argillaceous limestone, with 
an admixture of magnesia, iron, and finely pulverized 
quartz ; forming a compound of homogeneous aspect. 
Subdivisiods. Argillaceous, when it approaches the 
character of clay slate. Calcareous, when it approach- 
es the character of limestone. On burning and mixing 
ai in the manufacture of mason's mortar, it becomet a 
solid cement under water. Liasoi is a better name. 

Localities. It extends along the stage road from about 
30 miles west of Utica to near Genesee river ; a dis- 
tance of about 130 miles — also at Lockport in a slaty 
> form under geodiferous limerock. Here it embraces 
the Brongniartia platy cephala. Contents. [Gypsum and 
the vermicular limestone ^re found in beds in this rock 
and the Saliferous All may be seen at Manlius Centre, 
along the south bank of the canal. Shell limestone beds 
are common in this stratum. One of the best localities 
IB between the lower Genesee Fall and the one next 
above it, od the west side. 

Reibark. This stratum I call Lower Lias, because it 
presents all the characters of the genuine lias of Europe, 
is made up of the same constituents, subserves the same 
useful purpose as hydraulic cement, and has received 
this name from the manufacturers. But it does not hold 
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the same place in the order ofsaperpositieD, and does 
not embrace the same oi^anized remains. The most 
compact and useful variety contains no organic fossils ; 
hut it passes upwards, into a slaty variety, and embra- 
ces beds, both of which abound in them. Pseudomor- 
phous crystals, imitating those of muriate of soda (com- 
mon salt) four inches across, are found in a soft variety 
of it at Manlius Centre in the bank. 

Remark 2, The three strata, which constitute this 
subordinate series, are nearly co-extensive in length 
and breadth — the saliferous exceeding the other two, by 
a few miles. The whole series may be considered as a 
sabre-form mass, with the south edge compressed be- 
tween the quartzose and calcareous formations of the 
third series (lower secondary) and the north obtuse edge 
cropping out near Lake Ontario. 

ANOMALOUS DEPOSITS. 

L Volcanic. Subdivisions. Basalt, which is called 
Amygdaloid, when amorphous, of a close texture, but 
containing cellules, empty or filled. When the amyg- 
daloid has a warty appearance and resembles slag, it is 
called toadstone. Basaltic breecia, or trap-tuff^ is|a name 
given to underlaying rocks, consisting of pebbles and 
angular grains cemented together ; sometimes made up 
of basaltie grains mixed with red sand-stone. Columnar 
basalt, is presented in prismatic polygons more or less 
regular. The texture is more granular than amygda- 
loid, and less so than trap-tuff. The felspar, and oflen 
quartz grains, may be distinguished from the horn- 
blende base. Irap'basalt, resembles the columnar, 
but is genersAy in the form of blocks, and in irregular 
fragments not columnar in form. Lava, is any volcanic 
production, of recent origin. The chief kinds are 
Brown lava, when dark-coloured and nearly homogene- 
ous — Breccioid lava, when it consists of cemented grains 
or pebbles — Trachite lava, when white or grey ; con- 
sisting chiefly of melted felspar, as pumice, &c. 
Localities, Of the basalt every variety, and almost 
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every imbedded and every dissseminated mineral, may 
be seen at Deer6e1d and at Mount Holyoke in Massa** 
chasetts ; at New-Haven in Connecticut, and at the Pal* 
isadoes on the river Hudson. It appears from the ob^ 
servations of Dr. Z. Pitcher, and of Mr. Schoolcraft, 
that it once existed in large quantities on Lake Superior; 
and Dr. £. James found numerous table rocks of basalt 
between the Mississippi and Rocky Mts. The lava in 
all its varieties, is in abundance at Vesuvius in Italy. 

The order of superposition when all these kinds are 
present, is as follows : Columnar at the top ; Trap im- 
mediately under the columnar ; Armygdaloid next ; Trap- 
ttt^at the bottom, resting on red sand-stone.* 

DiLuvioif. Deposites made by the deluge. Subdi- 
visions. Proper diluviorii along the Erie Canal, from 
Little Falls to near Genesee River — also under the city 
of Troy south of the culvert. Ultimate diluvion, in all 
the ancient elevated forests of New-Hampshire, Ver- 
mont, Connecticut, &c. 

Unstratified Detritus. 

III. Post Diluvion. Subdivisions. Gravel or pebbUi 
forty feet in depth, from the bed of the Hudson from the 
head of tide water at Troy to near Albany. Seven miles 
below sediment more or less fine is seen in the bottom 
of the river. Dr. Hayden, of Baltimore, has given 
numerous localities of this kidd, without any other ob- 
ject than that of giving us simple truth. 

Woiks of prt are found in this formation, which dis- 
tinguish it from diluvion. It is a curious fact, that no 
works of art are found in the diluvion. It seems to prove, 
that durable works of art were not common before the 
deluge ; and that pasturage was the chief^employment 
of the n«4U4mM. ^v.^.<:4...*>e*^ *f»*<^ 

IV. Analluvion. This is the detritus, formed by 
the disintegration of the exposed surface of all rocks 

* I reject the name Greenstone-trapf as applied to basaltic trap rocks 
in obedience to the request of Messrs. Jackson and Alger of Boston^ 
In truth I have derived more instruction on the subject of basalt from 
the Geology of Nova Scotia, published by those gentlemen, and an 
accompanying suit of specimens, than from all other sources. 
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aQd remains on or near the place of disintegration. 
Subdivisions. Argillaceous, when the detritus is fine 
and adhesive. Granulated when in coarse grains, or 
friable. The character of the soil thus made depends 
on the chara$:ter of the disintegrated stratum. This is 
the only kind of soil, which is dependent on the underlay- 
ing rock for its character. 

PROOFS. 

General Remarks, corroborating the natural distribu- 
tion of regular geological deposits into Jive series ; each 
terminating in a Calcareous formation. 

First Series, Primitive Rocks, 

This is truly a natural assemblage ; as all the rocks 
are destitute of organized remains. The lower (slaty 
and carboniferous) formation embraces four rocks which 
are distinct in their constituents and structure ; but these 
are manifestly cotemporaneous. They alternate with 
each other continually ^not at their approximating sides 
only, like other rocks) and nresent every form of alter-' 



nation, and all contain carbdoSLkQf iron. It is true that 
granular quartz is not always found as the middle forma.^- 
tion ; nor granular limerock as the terminal one. If 
this is an objection, geology cannot be retained as a sci- 
ence ; for every stratum, exceptingi^Qgifis, nornblende 
rock, and the upper limerocks, are wanting in some lo- 
calities. All that Werner^s first views promised, and 
all that our latest geologists now promise, amount to 
this : ** whatever strata are present in any part of the 
earth, they are governed by an nndeviating law of su- 
perposition." This doctrine is founded on the universal 
law thai similar* deposites, which were ever made on 
any part of the earth were made at the same time. 
But that most deposites are omitted in some places ; or 
they were removed by water or otherwise, before they 
became sufficiently indurated to retain their first posi- 
tions. Alternations of portions of strata, at their approx- 
imating sides, is a universal phenomenon. If we can- 
not assigaa cause, the admission of the fact does not mili- 

* Equivalent ttrata is the more common expression, now in use. 
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tate dgaiDStthe general positioa, that regularly aUernating^ 
depositee are cotemporaneous. 

In this conntrj granular limerock exteods unbrokei^' 
from Pennsylvania far into Canada; a distance of at 
least five hundred miles. Throughout the* whole ex- 
tent, the granular quartz is uniformly interposed between 
it and the primitive slate rocks, on the eastern side, and 
the argillite forms its western boundary. 

It is true, that granular limerock and granular quartz 
alternate with the primitive slates, particularly with tal- 
cose slatCj near Williams College and Adams ; and the 
same occurs in Europe according to De La Beche. 
Argillite, (clay slate) too, is wedged in between talcose 
slute and mica-slate, two miles west of Bellows Falls, 
similar to localities represented in the Synopsis of De 
La Beche. But Argillite, similarly situated in Worces- 
ter, Mass. contains anthracite and impressions of ferns. 
And it is in accordance with all opinions to treat argiN 
lite as the more recent deposit, geologically the highest ; 
therefore it may have a descending series of primitive 
rocks on each side. This supposes a primitive range 
interposed between each of the four north and south 
ranges of argillite in New England. The same rules 
must be applied in explaining the alternations of granu- 
lar limerock and granular quartz ; afler their true posi- 
tions have been shewn by a strip of country five hun- 
dred miles in length and from four to ten miles in 
breadth. 

Second Series. Transition Class. 
We should examine the calcareous^ termination of 
each series, when we would attempt to draw conclu- 
sions relative to their respective characters. In the 
transition class (and the rule applies to all the classes 
above the primitive) a few organized remains, which 
are similar or nearly related to each other in character, 
are found in the first and last formations. In the wacke 
variety of argillite we find the Nuttbinia conceptrica in 
great numbers at Waterford N. Y. and we find in appa- 
rently equal numbers in transition limerock at Glenn's 
Falls. In the same limerock we find the Flustra car- 
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baseoides, alto od the east shore of Lake Champlain ; 
and ire find, in the fiilickms slate imbedded in arstUtte, 
the same genos, and, 1 believe, the same species, iotlM 
city of Hudson on the bank of the rirer. Bat tve find 
BO organized reroains In the interposed millstone grift-^ 
neither do we find any of the relics of this series abore 
transition limerock. 

The stadent shoald be told, that ail species of orgui. 
ized remains found in one stratum are iK>t to be expect- 
ed in similar strata or similar series. Living animals or 
plants are not common to all similar climates or aoik. 
Bat if we find one similar species in two rocks, these 
are to be considered nearly cootemporaneoos — or rath- 
er to have been deposited between the periods of two 
of those catastrophies, which swept animal and vegeta- 
ble life from the earth. Sach catastrophies were prob- 
ably the effects of heat ; as we are acquainted with no 
other agent which would have charred the vegetables 
and destroyed all animal life of both sea and land. 

It is somewhat difficult to determine the limit of the 

calcareous formation of the transition class, upwards. 

We find resting upon the first graywacke, a calcareous 

rock traversed and checked by spar — over this is a lock 

consisting of variable proportions of calcareous rock and 

quartzose sand — ^tbe last is covered by compact and 

shelly limerock. Though these three strata difier in 

striking externd characters, they are all well charae* 

terized by the presence of carbonate of lime. They aH 

seem to have been called Carboniferous limerock by 

Conybeare, in some localities ; in others he unites cher- 

ty limerock with them, and in others confines this name 

to the cherty alone. The limited localities to which his 

observations were confined caused this coitfasion ; as his 

observations are exceedingly accurate, when his field 

of observation was sufficiently extensive. In North 

America the merest novice will not fail to unite the three, 

and separate the dierty — the former being (he upper 

limit of the transition, and the latter the upper limit of 

the lower secondary class. 

12 
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Third Series, Lower Secondary Clats, 

Immediately helow the transition limerock De La 
Beche, and other foreigners, place a graywacke slate, 
similar to oars ahvoe ; as that, on which Utica stands.* 
This rock contains but little coal. In it are found some 
vegetable fossils. Here we find the Brongniartia carci- 
nodea, in the carboniferous slate, at the Cold . Spring. 
Next above this slate, we find, here^ a common gray- 
wacke (called rubble by Kirwan) which passes into mill- 
stone grit. It extends from near Utica to Lake Ontario, 
and is the true quartzose formation. It passes into red 
sandstone in some places. It is overllq^ed by the sub- 
ordinate rocks, containing, salt, gypsqm, &c. The 
Comiferous limerock terminates this series. It abounds 
in most interesting petrifactions. Europeans call it cher- 
ty, mountain, jurjv carboniferous, &c. None of its or- 
ganic remains are found above it ; though many of them 
are found below it in the same series, and none below 
the series. Productus depressus, is a strong case. 
Fourth Series. Upper Secondary, 
Immediately above the Comiferous limerock (called 
Carboniferous, Mountain, Cherty, &c,) we find 3d gray- 
wacke slate (called slate clay, coal grit, grit slate, &c.) 
embracing the great coal measures of Pennsylvania, both 
bituminous and anasphaltic. This is the true carbonic 
erous slate. It presents numerous vegetable impress- 
ions ; and is overlayed by slate grit (or gritty gray- 
wacke) containing invertebral animal remains. Most of 
these rocks contain magnesia ; as appears from the con- 
tinual production of sulphate of magnesia, in a state of 
efflorescence. The quartzose formation comes next in 
the form of Millstone grit, red grit, red conglomerate, 
rubble, red sandstone, &c. The calcareous formation 
appears at the end of this series, as calcareous grit. 
Coral rag. Oolite, Chloritic chalk (or green sand). The 
Asaphus hausmannii is found in Coral rag, and in the 
6v<^/A|A(7,v«lcareous grit below. As it is not found above or be- 
low this series, it proves its strata to be nearly cotem- 
poraneous. 

* No European understands his own gray wackes. See page 93. 
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Fifth Series. Tertiary, 

Stratified, or slaty, clay, is the lowest of the upper- 
most regular series. Lignite ^wood imperfectly char- 
red) is embraced in the clay in some localities. Along 
the south shore of Amboy Bay, it appears in great quan- 
tities and very perfect. Qpartzose sand and crag are 
found over the clay (probably of marine origin). Rare- 
ly, if ever, contains organic relics, in America. Cal- 
careous shell marie, when present, is the highest of all 
regular deposits. It consists chiefly of loose shells and 
fine fragments of them. Scarcely any relics are found in 
it but Helicites. OAen it alternates with stratified tufa, 
containing impressions and castings of lichens. This se- 
ries is not so well supported by organic remains, as 
the preceding. But being almost universal in depress- 
ions, though such depressions may be on the highest 
mountains, analogy seems to be sufficient to entile it to 
a place in the system. 

From this view of the subject, it appears that slate 
forms the lowest deposite in every series, and contains 
carbon in some localities in the state of graphite, anthra- 
cite, coal, or lignite. And that a calcareous deposite 
terminates every series. In all the five series, excep- 
ting the first, the lowest formation contains vegetable 
fossils, which grew on the preceding limerock, or its dis- 
integrated soil ; also that the terminating deposit con- 
tains organic relics, some of which are found in the low- 
er formation, unless the fifth series forms an exception. 

Proofs, that the coal beds of Pennsylvania^ both bitumU 
nous and anasphalticy are equivalent to the great coal 
measures of Europe, 

The coal' measures of Newcastle, upon the Tyne — 
Saarbruck, &c, contain species of fossil vegetables, 
which are found in the coal beds of Carbondale, Wilks- 
barre, and other extensive beds in Pennsylvania. I have 
before me the Neuropteris elegans, acutifolia, atiricK- 
lata, angustifolia — also the Sphenopterts artemisaefo- 
Ha, latifolia^ trifoliata, mantellii, and numerous other 
species, which the students of this school, and myself, 
took from CarbODdale coal beds last July. All of which, 
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according to M. Ad. Brongmart, are found in the Eu- 
ropean coal beds before mentioned. He says too, in 
his history of Vegetable Fossils, th^t the Neuropteris 
scheuchzeria, cistij loshiiy and microphylla^ are found at 
Wilksbarre, as well as in the European coal measures. 

Numerous additional proofs might be adduced from the 
abundant materials in my possession ; but I believe, 
that no one will question the high authority of Broogni- 
art in this department of nature. After having demon- 
stratedy that the Pennsylvania coal beds are equivalent 
to those of Newcastle, those near Bath, near Glasgow, 
at Waidenburg in Silecia,&c., nothing more is required 
but locomotion, eastward and westward, to understand 
the order of superposition throughout the whole Alle- 
ghany, Catskill, Helderberg, and Shawangunk districts. 

The only remaining question is, whether the Pennsyl- 
vania coal beds should be called lower secondary, or 
upper secondary. In the former edition of the text- 
book, I referred these coal beds to the lower secondary 
class. Those geologists who consider the coal as ap- 
pertaining to the cherty (corniferous) limerock^, must, 
with Conybeare, treat it as of the lower secondary class. 
But, if organized remains are to furnish characteristics, 
the cherty limerock terminates the lower secondary 
class upwards ; and the slate embracing the coal, is the 
commencement of the upper secondary series. I have 
given my collection of facts, in proof of this position, at 
pages 66, 73, 76 and 79. 

1 will add, however, that the cherty limerock oAen 
alternates with layers or beds of a sandy graywacke at 
its upper surface, which should be considered as con- 
temporaneous with itself. In Coeymans the Echinus 
gyricanthus is found in this sandy alternating rock — in 
Bethlehem it is found in the cherty limerock. This 
is not a singular case ; for most adjoining rocks alternate 
and join their characters. 

Reasons for adopting three graywackes. 

In North America the millstone grit, and a grey sandy 
and slaty rock beneath it, occur three times ; and it is 
exceedingly difficult to distinguish these rocks in hand 
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specimens, without the aid of orgaDized remains. And 
remains are almost exclusively confined to»lhe grey 
rocks. Common qaarrymen, farmers, and foreign ge- 
ologists, apply the nsunes, graywacke and millstone^ to all 
these rocks promiscuously ; neither having observed 
their different relative positions. 

By what names shall we call these rocks ? Europeans 
are not at all agreed in their names. Grit slate, grit 
stone, slate clay, coal grit, psammitc, mimophyre, pyri- 
tous shale, are but a part of the names ; and these are 
often confounded and variously applied. 

No nomenclature can be more clear and intelligible, 
than the application of the same name to the three de- 
posites, which are interposed between the primitive 
and transition^ transition and lower secondary, lower se^ 
condary and upper secondary, limerocks. These three 
almost similar deposites, may be distinguished by num- 
bers, first, second and third graywacke. Here is no 
novelty to embarrass the mdtnory, and there is not even 
the possibility of any confusion or mistake in applying 
these names. 

The resemblance in the characters (or sameness of 
character) of these three graywackes, including the 
overlaying millstone grits, may be seen in the following 
localities. First Graywacke and Millstone grit. It is 
seen resting on the argillite near Cot. Worth ingston*s on 
the Little Hoosick, near the east line of Rensselaer 
county. On ascending the western hill or ridge, the 
graywacke slate, rubble, and millstone grit, are found in 
succession. This ridge extends from Canada through 
the state of Vermont, Washington county, Rensselaer 
and Columbia counties — and crossing the Hudson river 
it forms the vast mountains of millstone grit, called 
Shawingunk. Its elevation is much varied, and oflea 
sinks down to a level with the adjoining rocks. Second 
Graywacke and Millstone grit. Both rocks ajre remarka* 
bly distinct at the falls on Starch factory creek, five 
miles south of the city of Utica. The same e^teodf to 
Lake Ontario, about eighty miles in a northerly dilu- 
tion ; terminating near the mouth of Big-Salmon riv«r» 
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The ridge at the falls is about midway between the trans- 
itioD lime rock at Trenton Falls, and the corniferous 
limerock (chef^) of Otsego county. It overlays the 
former and underlays the latter. Third Graywacke and 
Millstone grit. Catskill mountain along the turnpike 
road to the Mountain House, presents the graywacke 
slate, the rubble, and the millstone grit. At the bottom 
of the mountain, two miles west of the village of Cats- 
kill, we see the corniferous limerock — being a continua- 
tion of the cherty limerock of Blackrock on Lake Erie. 
We do not see it pass under the graywacke here ; but if 
we examine the foot of the mountain from 8 to 12 miles 
further south, we have a fair view of this order of ar- 
rangement. The millstone grit on the mountain near 
the Mountain House passess into a redish and greyish 
conglomerate. And it is remarkable, that when red, it 
contains the same eocrinus, which is found in our salife- 
rous rock. (My Encrinus giganteus, probably Scloth- 
eim's ramosus.) The Allegany ranges of mountains in 
Pennsylvania consist of third graywacke, including the 
grey rubble and millstone grit. The southern part of 
the Helderberg mountain consists of the same rocks. 
But near the northern part (perhaps not far north of the 
middle of the range,) these rocks descend rapidly, 
become^ very thin, and finally disappear under the coral 
rag ; or perhaps they pass into the grit slate, and shell 
grit. Near Pucker-street on the Helderberg, the last 
named rocks are very distinctly presented to view, as 
described in the preceding pages. 

Reasons for adopting Geodiferous Limerock,. 

Some European Geologists, particularly De La Bache, 
treat the rocks, as of the Red Sand stone Group, which I 
have called Subordinates to Series IIL See pages 65 
&c. To this group, De La Bache has added the Gec- 
diferous Limerock ; which is so splendidly exhibited at 
Lockport on the Erie Canal, and at Niagara Falls. He 
applies the particular names of the German geologists. 
For example ; he calls the limerock through which the 
canal is cut 31 feet deep at Lockport, and the upper 
rock at Niagara Falls, which is about seventy feet thick 
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by HumboIt*s German name, Zechsiein, The stratified 
kind, which contains malachite, (a variety of copper ore) 
he calls Kupferschiefer, There is a remarkable locali- 
ty of it at Black Rock. It was laid open to view in cat- 
ting down the ledge north of Gen. P. B. Porter's hoase, 
to accnmmodate the canal near the outlet of Lake Erie. 
This stratum seems to be too limited in Europe to af- 
ford a character sufficiently general. In this country it 
is a vast stratum, and always more or less geodiferous. 

The numerous uncouth and vague names given to this 
rock, surely demand reformation, The following list are 
of about equal authority. Stinkstein, Rauchwacke, 
Zechstein, Asche, and Kupferschiefer. Three of them 
are applied to varieties, which may be better expressed 
by common adjectives. 

We cannot attach it to the Red Sandstone Group here, 
according to De La Beche ; because it is rudimentally 
attached to our Cherty limerock, where there is not a 
trace of our subordinate series (De L. B's Red Sand- 
stone group). The slaty rock beneath this is very dis- 
tinct from it. For the slate is a mere variety of our lias, 
or liasoid, which overlays our Ferriferous rocks, the 
latter resting on Red Sandstone, or Saliferous rock. I 
shall only add, that mere inspection will satisfy any one, 
that our Geodiferous limerock is associated with the 
Cherty ; and that it is not related to our Red Saodrock 
(Saliferous). 

American LiaSy Liasoid^ Hydraulic limerock^ Water 
cement. Has the stratum, called by these names, any e- 
quivalent in Europe ? 

We have in this country the whole of the Red Sand-* 
stone group of De La Beche ; consequently the lias. 
The only question is : Do our strata, which precisely 
resemble those of De La B's Red Sandstone Group 
(which I consider as constituting a series subordinate to 
the Third Regular Series, excepting the Zechstein) hold 
the same relative grade to age, with the same group on 
the Eastern continent ? We are compelled to unite the 
Zechstein (Geodiferous limerock) to our Cherty (cor- 
niferous) limerock, for reasons heretofore assigned. In 
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oor Sobordioate series we have the lower Lias (Water 
J5^^,£.^j? 1^/^ cement) Firiferous rocks (which may possibly be the 

Has sandstone [and lias slate] of Pascb) * White sand- 
stone (Qrey-band variety of saliferous rock) Red and 
white shistose sandstone (white and Red Sandy Saliier- 
cms slate) Red, White, and Variegated, Marls, and marl 
slates (saliferoQs Marl Slate). All these occur in dis- 
tinct strata of vast extent, between the City of Utica and 
the western eitremity of Lake Ontario— a distance of 
Inore than two hundred miles. 

So far my statement would seem to demoitstrate the 
equivalent characters of oar Subordinates, and the for- 
eign Red Sandstone group. But our Corniferous Lime- 
rock (cherty limestone) overlays all this group, and 
passes under our great coal measures of Pennsylvania, 
&c. Our coal measures have been shown to b e equiv- 
alent to those of Europe. Therefore this mode of rea- 
soning places the coal measures above the lower lias 
and its associates. 

Such are the facts ; and I leave the verbal criticisms 
to others. But I suggest another fact, for the consid- 
eration of De La Beche and other European geologists. 
We have certainly seven species of the Cyathophyllum 
in our Corniferous Limerock — all of which are found in 
the same rock in Germany. De La Beche gives a Jist 
erf organized remains, found in his district, and quotes 
Goldfuss ; but he does quote one of the seven of Gold- 
fiist^ species found by him in Germany in this rock, and 
by myself in the state of New York. Though I state 
the fact, I do not know, that it will assist in obviating 
the dtfficvlty. 

Note. I have never found any organized remakii in 

our lias — few in our ferriferous rocks, none in the salif- 

d <./» o^y^^'- ^'^^ eroas, but the Encrinus gigiffantus (ramosus, SchI) and 

^ :J the Lingula my tiloides. But I confess, that ray students 

and mysek have neglected to make that diUigent seai;cii 
in these rocks, whieh the subject requires. 
*Se0£>e La Beche's Manual, p. 378. American Ed. 
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APPUCATION OF GEOLOGY ; 
AS THE BASIS OF THE SCIENCE OF AGRICULTURE. 

SOILS. 

Ad error of importance had prevailed amoog geolo- 
gists, on the subject of the origin of soils, until a classi- 
fication of detritus was established. Cuvier's theory of 
the earth did much towards the present improved state 
of that department of geological knowledge. Bat 
Schoolcraft suggested the first thought ever published, 
on a classification, which is in accordance with the pre- 
sent views of geologists on that subject ; though his no- 
menclature was difierent.* Near the same time Cony- 
beare, Buckland, and others, gave a character to it, 
which will endure. 

It seems to be demonstrated, that anti-deluvial detritus 
(called the tertiary formation) is a deposit, as indepen- 
dent and distinct, as secondary rocks. It cannot be 
traced immediately to any adjoining rocks. Consequent- 
ly its character cannot be explained by referring to 

other strata ; unless we admit the general principle that 
all deposites, made after the deposition of the lower 
part of the argillite, consist of fragments of the older 
rocks. 

The principal heretofore received then, that soils de- 
pend for their constiutent characters on underlaying 
rocks, cannot be received any farther than as applied to 
analluvion. All other kinds of soil have characters as 
independent as transition or secondary rocks ; and they 
may be classified now, with as much accuracy. 

FERTILITY OF SOILS. 

1 . Fertility of merely earthly soils does not depend 
on their ultimate chemical elements. Pulverised emery, 
which is almost pure alumine, will have the same influ- 

* See my Index to die Geology of the Northern States, 3d ed. 1890. 
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ence upon vegetation as pulverized quartz, which 19 
nearly purely silex. Hence the reason that Davy, and 
other distinguished chemists, have disappointed agrical- 
turists by their analyses ; whicl^ were founded on such 
mistaken views. 

2. The perfection of earthly soils, without any refer- 
ence to animal, vegetable, or other adventitious matter, 
requires the following constituents in dqe proportion : 1 . 
Stona and pebbles sufficient to keep the soil open and 
loose. 2. Clay sufficient to absorb and to hold water in 
a just proportion. 3. Fine sand in sufficient quantities 
tp prevent the clay from baking into a compact mass, in 
time of droqgbt. Also to prevent its retaining so mnch 
water in the winter season, as, by expansion during the 
freezing of thie water, to draw the roots of vegetables 
from the earth— called the winter-killing process. 

To select a farm for purchasing, or to improve land 
by artificial means, without the application ot manures* 
requires particular attei^tion to these proportions. 

Vegetables receive their chief support from the at- 
mosphere ; and the whole of it, when they grow in 
clean, pure, unmanured earth. Neither dry sand nor 
baked clay }v\\\ absorb tbe nutritious gases. Duly mois- 
tened earth absorbs carbonic acid, ammonia, and other 
nutricious gases, which are received from the soil by the 
fibrous rootlets, for the use of plants. Charcoal and 
other carbonpceous matters, absorb these gases with 
great avidity. Hence the great value of carbonaceous 
manures, as rotted straw, charcoal, &c. But a due pro- 
portion of moisture is essential to absorption in all cases, 
tfence the importance of an attention to soils in refer- 
ence to the absorption and retention of water. Hence 
too the importance of frequently stirring and disturb- 
ing the dry surface of the soil, in time of drought, by 
hoeing, plowing, &c., in order to present a moist surface 
to the atmosphere ; without which, nutritiou9 gases can- 
not be absorbed. 

Carbonate of lime, sulphate of lime, and all the so- 
luble salts, as well as putrifying vegetables and animals, 
sluiiiUI be comidercd m manavM. They ali aet» aitber 
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ft§ absorbetttfl, like charcoal ; stimulaiyU, ifke gfpwtm^ 
muriate of lime, &c., or as furnishiDg natrHrom iratter 
by their decoaaposition, like fish, rotted sti^aw, Ut, 
Therefore the geological agrtcultorist studies chiefly thie 
proportions of stones^ pebbles^ clay aod stmd. The study 
of that part of geology which relates to cktriittSf is the 
trae study of the first principles of elementary agricul* 
ture. 

By a reference to the system of classtfioation, iu the 
psecediug part of this text-book, it wiH be seen, that all 
detritus id distributed into eight depositee. 1. Plaetio 
clay. 2. Marly clisy. 3. Marine sand. 4. Sk^H 
marl. 6. Dilution. 6. Ultimatte dilution. 7. Post 
diluvion. 8. Adalluvion. After stodyiDg the charac- 
ter of these deposites, nothing more is required than wl 
mere application of cotnmon sense to each particvdar 
case. 

CLASSIFICATION OF SOILS. 

1. Plastk clay. This stffttum is ralrely found at tlie 
surface of the earth, except at its out-cropping^ in 
banks. It is destitute of atiy material portion of cak^b- 
nate of Hme — being the clay used by pottor-ba^ert. 
Without any intermixtures, it would bake in the dry 
season, and be running moilar in raidy weathiEih Inter- 
mixed with marine sand, it would be teiei'afbly pfdde6- 
ttre. Wheat wintev-kiUs in it more thaii in auy Otli^l^ 
«oil. 

2. Marly 4ilay. (Lotidon clay.) Thii^stf atM itr al- 
most univer^l rn bottom grotindil* Aldne, k b^kee iWA 
drought, and is mortar in a w«t sesisbd. Wheat wiht^f" 
kills in it. But it generally contiains from fiHteen tb 
twenty per cent, of carbonate of lithe, and constdtir^ble 
muriate of Irnie. Weflls dug in it, sAtAbA iiW^tMAf 
furnish ** hard waters," on account of the mufiate^iof 
lime. These salts gife it richness. Thei^fofe if it is 
duly mixed with mat'ine sand (which geii^i^srlly Oft^a^ 
it) it forms i^h and very durdble sfoti. FnMniieartiiak^ 
Champkinl^'Girieeirai cdiinty, on Ae west^ indeef ihk 
Hudtron, thirclay, overlnyed with «ai4«e>iMid; ft^iiSHF. 



100 SOILS. 

Also throoghoat most of the northern part of New-Jer* 
sey, along the valley of the Mississippi, &c. If the vast 
plains of marine tand^ between the Mississippi and 
Rocky Mountains, are generally nnderlayed with this 
clay, as they certainly are in some localities, next cen- 
tury may, under the hand of culture, enliven that barren 
waste with fruitful fields. 

3. Marine iand. (Bagshot sand.) This stratum alone 
is a meagre barren soil. But makes an excellent kind- 
when duly intermixed with the marly clay beneath it, as 
mentioned under marly clay. This stratum often passes 
into crag, or stratified gravel, hardpan, &c. The crag 
is a better soil alone, than the sand, excepting the hard- 
pan and some other varieties, wherein the gravel is held 

, together compactly by ferruginous, calcareous or clayey 

cement. But if duly intermixed with the marly clay, 
it forms a good soil. 

4. Shell-marl, This deposite is a most excellent ma- 
nure, when intermixed with any of the other soils — best 
with soils in which clay predominates. It is chiefly 
carbonate of lime ; but being made up of broken shells 
or minute species, it is always in a state suited to its 
application as a manure. But when alone, it is not very 
productive, especially in a dry season. 

. 5. Diluvion. As this deposite is the most heterogen- 
ious of all deposits, it presents the characters of most 
other soils. In general it is very rich in vegetable ma* 
nure ; but it is often too loose, and requires an artificial 
intermixture of clay. It presents all its characters along 
the Erie canal, between the Little Falls and Genesee 
river. It frequently affords localities of vegetable mould, 
which may be advantageously carted upon other soils. 
As it is generally in narrow slips or small fields, the sur- 
rounding grounds may receive its benefits with but little 
carting. 

6. Ultimate diluvion. This seems to have been a thin 
universal mantle, covering the earth in the first ages af- 
ter the deluge. It still remains undisturbed in the most 
ancient forests. But in all cultivated grounds, has been 
intermixed with the underlaying soils. In its undisturbed 
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state, it is the soil to which the word loam is most pro- 
perly applied. Alone, it is a durable and rich soil, ex- 
cepting where sand predominates. Mixed with other 
soils, it is always usefal. 

7. Post-diluvion, Near the sources of the waters, 
which deposited this soil, it is always too coarse and des- 
titute of any fertilizing quality — remote from these 
sources, it is fine and rich — midway between these ex- 
tremities, it is middling in character. But post-diluvion 
is, from the nature of its origin, exceedingly variable — 
every locality depending on the deposites from which the 
waters flowed. 

S. Analluvton. This kind of soil is perpetually form- 
ing by the disintegration of rocks, whose surfaces are 
exposed. Its character depends entirely on the constit- 
uents of the rock. Therefore argillite and argillaceous 
gray wacke produce, by disintegration, clay soils. Rub- 
ble wacke, granular quartz, and other quartzose rocks, 
produce sandy soil. Hornblende rocks produce a rich 
intermixture.''^ Limestone rocks, particularly argilla- 
ceous limestone, as the geodiferous limerocks, produce 
a rich calcareous and alluminous soil. 

Broken fragments of rocks disintegrate and become 
soils with a degree of rapidity, directly as the superfi- 
cial measure of surface exposed to the disintegrating 
agents (water, air, and variation of temperature) is to 
their quantity of matter. Consequently lands may be 
suddenly enriched by throwing upon them limerock, 
hornblende rock, (whether basaltic or primitive) argil- 
lite, &c., in a finely pulverized state. Or they may be 
gradually and permanently enriched by scattering over 

* Dr. £. James observes, (see Long's Expedition, toI. 2, p. 402) 
that in the midst of the Great Desert, near the Rocky Mountains, 
where all was " brown and desolate, as if recently ravaged by fire," 
the hills of greenstone trap, which consist essentially of hornblende^ 
were covered with a green turf from their bases to their smnmlts. 
This is a discovery of more value to agriculture than all that Sir H. 
Davy ever made ; though to the mineralogist and chemist, they are 
useful. But who knows the modest, the amiable, the excellent Edwin 
James ? New England might he enriched by an attontion to Uiis subject 
—and would too, had Davy tdd ns this fact. 



ton SOILS. 

them broken fragmentt, one inch, or two inclies id di- 
aflMter. The rock mnat be eelected accordiag to the 
original components of the soil ; so as to supply whet 
appears to be deficient. Tabular spar (a fragile varii^y 
of carbonate of lime, or limerock) which abounds along 
the western side of Lake Champlain, has recently been 
applied, with astonishing success, in the finely puWerized 
f^ ^^2gate. In the fagmented state, it had been applied for 

'*^^*'T^*^ seteral years, to ^at advantage. No farmer is more 

opposed to mere speculative theory than myself; but 
facts place the advantages of strewing soils with pul- 
verised rocks and fragments, beyond the reach oi spec-* 
ulation. 

GEOLOGICAL ANALYSIS OF SOILS. 

The chemical analysis of soils, with a view to detect 
their ultimate elements, has promised much— particu- 
larly in the hands of Davy. But it has, in all cases, 
disappointed the hopes of the practical farmer, for rea- 
sons given under Fertility of Soils. It is to the Geologist, 
not the Chemist, that the practical farmer must look for 
instruction, so far as mtrt soils are to be considered. 
The detection and application of stimulating earths and 
salts (as gypsum, lime, &c.) and of decomposed or de- 
composable vegetable matters, come within the province 
of the chemist. 

Chemical analysis of soils, like other analysis of 
mineral bodies, give the ultimate elements in a manner, 
which is favorable to the pursuits of the student in 
chemistry and chemical mineralogy. The complicated 
mixtures of soils afford an excellent field for a trial of 
his strength in his first essays at analysis. This is, how- 
ever, widely different from those researches and inves- 
tigations, which the impatient anxiety of the farmer de- 
itiadds. The student is pleased with results, which 
evince the correctness of his preconceptions, and the 
adroiitnesB of his mafnupulatlons, regardless of utility. 

But those analyses, which belong exclusively to the 
chemist, detect fugitive and variable materials, which 
are not to be considered as a part of permanent soilr 
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They may be ? aried from year to year at pleatore ; and 
their proportions may be calculated as they are artificial- 
ly varied, or they may be detected aod estimated by the 
chemist after they are added. As vegetable and animal 
matter is a geological deposite, easily detected and 
always present in a greater or less proportion, it should 
be considered as a part of geological analysis. 

Geological analysis of soils may be made, by porsving 
the coarse of geological deposition in miniature. That 
is, soils may be deposited from water, in the assay ^ast 
or a common tumbler, after suitable preparatiimSy so 
that the proportions of silex, alumine, animal and vege- 
table matter, water of combination, and power ef ab- 
sorbing, may be shown. These are the most important 
subjects of enquiry when the object is to improve the 
soil, or to judge of the best method of culture, or of the 
most profitable articles to be cultivated on particular 
fields or farms. The elevation of grounds, above the 
level of the ocean, and the degree of latitude, are aW 
subjects of great importance. Humbolt's Equivalents, 
deduced from comparing the effects of high latitudes with 
mountain elevations, should be duly applied. 

Formula for Geological analysis of Soils. 

1 . Select about one quart of soil which shall) appear 
to be an average of the field. Spread it out and OMihe it 
as dry as it can be made by the sun's beat, after thor- 
oughly intermixing all parts of it. 

3. pulverize it as fine as can be dope by robbing in 
the hands. Take half of it, and pick out, by the aasist* 
ance of shaking in ajdisb, all roots, straws, Itc, also 
all pebbles or grains over the size of a commea pia-' 
head. 

3. Weigh out, of the finest of it, with acoarate scales, 
three parcels of 200 grains each. First for determining 
the water of combination. Second fiir determimog tiie 
animal and v^etablft matter. Third, for determkung 
the silicious natter ^ or rather, the earthy part whlok 
does not combine i#ith water excepting by saperficial 
attraction of adhesion. The same pareel it also em- 
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yxi..*.-^**--^'^ x^ ployed for determiniDg the AUumnious pdrt, and the 

power of Absorption. 
4. Heat the first parcel in a crucible, or grilipot, con- 
jA a-MttJ'-^'i^ stantly stirring it with a dry pine stick, untilthe stick 
(7 ^ becomes a little brownish from the heat, when pressed 

against the bottom of the crocible. Now weigh it, and 
set down the loss for waitr of combination, 

6. Heat the second parcel, stirring as before with a glass 
rod or slip of window glass, until it is at a red heat, and 
no glimmering sparks to be seen. Weigh it, deduct the 
weight of the water of combination, and set down the 
remainder of the loss for animal and vegetable matter, 

6. Put the third parcel into a pint of pure water. Stir 
it repeatedly for about ten minutes. Let it stand pre- 
cisely three minutes for the silicious matter to settle. 
Pour off into another ressel, all the supernatant liquid 
and its contents. Add another pint of water to the sili- 
cious sediment. Let it settle just three minutes as be- 
Tore. Pour off all the supernatant liquid again. Dry 
the sediment about as dry as when weighed. Weigh it 
and set it down for tilicious matter. 

7. Subtract the sum of the weights of the water of 
cfjmbination, the animal and vegetable matter, and the 
silicious matter, from 200 grains, and set down the re- 
mainder for argillaceous matter. 

8. Pour into one glass ressel the two portions of su- 
pernatant liquid, which had been poured from the sili- 
cious matter, and note the time required for settling, so 
/ . " / as to leave the iquid clear. Set the time down for power 
* of absorption. ^ 

Analyses made by Dr. T. R. Beck and myself of soils 
taken in the vicinity of Albany and Troy. 

Upland loam. Absorption, 4 hours in settling — Water 
of combination, 4 per cent. — Animal and vegetable 
matter, 5 per cent. — Silicious matter, 68 per cent. — 
Alluminous matter, 23 per cent. 

Best lowland loam. Absorption, 3 hours in settling — 
Water of combination, 4 per cent. — Animal and vegeta- 
ble matter, 12 per cent. — Silicious matter, 68 per cent. 
Alluminous matter 26 per cent. 
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APPLICATION OF GEOLOGY, 

AS THE SCIENCE OF MINING. 

The most valuable bodies sought in tbB earth'* with 
success ID North America, are : 

1 . Rocks. Marble, Freestone, Flagging-stone, Wall- 
stone, Millstone, Grindstone, Whetstone, Hone. 

2. Salt and combustibles. Table salt, Epsom salt, 
Gypsum, Barytes, Strontian, Coal, Sulphur. 

3 Ores. Gold, Iron, Manganese, Lead. 

4. Waters* Carbonated waters, Sulphuretted waters. 

Sulphuric acid waters, Muriate of lime waters, and Deer 

licks. 

Experience, alone, teaches us, with what strata these 

valuable bodies are associated. Therefore a concise 

enumeration of their best known localities, accompanied 

with an extended view of their associated strata, will 

present to the student all that will be useful to him, as 

illustrative of this application of Geology. 

* This note should have been included in the text of the last prece- 
ding page ; but, having .been omitted, there is no impropriety in plac- 
ing it here. 

As the eartli affords us our own vegetables for clothing and diet, 
and supplies animals with their living, upon whom we feed and with 
whose skins and clothing we are clothed, the earthy outside of our 
planet cannot be too well understood, as applied to Agriculture. The 
preceding article should be studied, then, as a branch of Geok^y. 
And I may here add an average proportion of 'Jie common constituents 
found in the best soils of the kinds enumerated. 

If water oozes into loose gravel f sand, or loam, about four feet be- 
neath the surface, as it often does in river alluvion — ^Absorption, 2 hours 
to settle — water of combination 3 per cent — animal and vegetable mat- 
ter 12 per cent — silicious part 76 per cent — aluminous part 9 per cent, 
it is very productive. 

Bich but tointer-kUling. Absorption, from 12 to 26 hours to settle— 
water of combination, 4 per cent — animal and vegetable matter 8 per 
cent — silicious matter 46 per cent — aluminous matter 42 percent. 

Soils are durable and good, cofuisting of a mixture of uUimaU di' 
luvial loam, with argillaceous anallucioti, as the commoQ soila gf Co- 
lumbia and Dutchess counties, N. Y. Absorption, 5 hours to settle — 
water uf combination 4 per cent— animal and vegetable matter 6 per 
cent— silicious matter 68 per cent— oUuminous matter 22 per cent. 

14 
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1. Useful Rocks. 

Marble. This name is mdefinitely applied to anj rock 
ofcarboBttte of line, which may be wrought into boil* 
diog stone with the chissel. The most valuable is the 
Granular limef ock. in tbid 6oQtfi1f j it extends from Can- 
ada ta Pennsylyanta, along the west side of the Green 
Mountain range. Therefore every farmer, whose lands 
lie in that range, may probably find on his farm at a 
greater or less depth, or at the surface, good statuary 
marble. Good marble has been found, called birdseye 
marble, in the compact transition lime rocks ; also io 
the shelly kind. But shelly marble will readily disinte- 
grate on exposure to heat \ and in time, on exposure to 
ihe disintegrating agents. 

Freestone, This name has usually been applied to red 
aandstone* But its application to all saliferous rocks 
(red, gray, or variegated) is authorized. The free- 
stone of Rochester on Genessee River, is red, grey, 
^spotted, and variously coloured. Saliferous rocks, and 
red wacke of the first, second, and third grajfwackes, 
make good freestone. These atones never crack by 
heat ; but they crumble offer become friable, and ought 
not to' 6e highly heated. 

flagging stones. The best known in this country are 
thi^ gpeiis, and gnetsieoid hornblende. Haddam, Con. 
aflbrdff eicdtetit specimens. West of Worcester, Mass* 
towards, and in Leicester, the rocks are equally good. 
They were formerly too far inland. Since the canal is 
faamd»f they nay become profitalyle. When I first faMrd 
of this project, I supposed the value of the stock was td 
be estimated by the value of these vast ledges of gneiss 
reek. Why Yankee ingenuity and perseverance dees 
iMrt Itabb tbeinii, I khow not. I presume Prof. Hilch^ 
ctck, the state geologist, will apprize t^em of their value, 
in his expected and much desired report. 

Wail'ttonet. This name is applied to stones^ which 
ii^ili lie faidy in a wall, V9lih or without chisselidg or 
sawing. It is not necessary that they should bear chis- 
•elingf provided they can be broken from ledges in ng- 
ular ]^^alle!6|npMs ibr Ii^iDg bp in a dry wall, or for 



tniitofitiig with mortftr. Gneitf, gneisseMd b«KDUead€9 
smd the two lower gray wtckci , afford mfitft or Ism gMi 
wall-«toae. First gra y wacke, whten fonnaAif«» i« alivia^t 
H good wall-etooe. It has been sawed and ated in Tro^r 
with success in the basemeat story of houses. See Dr* 
Galeae home. It is remarkable fer craokiing, fw4 e?en 
fly iog into pieces, when heated; hence it. i» palled .^Mj»< 
9time in soane distrietl Third gray wacke is rardj 39iU 
nble for a weU-stone ; for it cootaiiM inonpyri^f p^ w.bi^h 
often prodaces rapid disintegraUoo, Siee wwi ^ \3m 
Western Locks, and the walls of flovxe bovfte? in UbiMS«> 
MilUione Is a ftubdiytsion of gray wacke^ It is there- 
fore Brst^ second, and third. It ijs a^^od wnU-itone nod 

will resist a great beat Millstooes were qqarried from 
Sbawangunk Mt. (first graywacke) until the bcrtirstone 

manufactories were extensively introduced ; and it wat 
profitable to the manufacturers, and a public benefit. As 
tbey were wrought at Esopos (Kingston') in great quan- 
tities, they were long called Esopiis Millstones. Ledges of 
Millstone grit, which would make tolerably good mill- 
stones, though liable to crumble, may be had in 2d gray- 
wacke near Utica, and in 3d graywacke on Alleghany 
Mountains. 

Grindstone used in this country is a gray sandy rarietj 
of third graywacke. Two extensive layers of grindstone 
run nearly parallel to Schoharie Kill in Blenheim, Scho- 
harie county, on the estate of Judge Sutherland. One 
range is in the west bank of the Kill, the •other is further 
west. From pieces of rock adhering to Nova Scotia 
pindstones, I believe they are from the same rock. 
Numerous other localities of various qualities, are seen 
in the graywiicke of Catskill and Alleghany Mts, 

Whei3imt$t caUed novaculite, are always a varieijr of 
takose slale^ When they are harsh JLhej are cajlled 
Q.oinnebog whetstones, or scythe whetstones. WheA 
thej are fine-grained they are called Turkey heme. 
They are wrought in Belchertown Maes.^ and at Lake 
Memphremagog in Vermont. Though these whetstones 
are always a variety of taleose slaie, they ar9 found in 
this country^ at the meeting oftalcose slate wiih mica- 
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elate or argillite ; when with the tntter the whetstone w 
softer'than when with the former. In Hawley, Maw. 
an inferior kind appears in connexion with the micaceoiM 
iron ore, at the meeting of the talcose slate and ratca- 
slate. 

' HofUif of a very excellent quality, are fonnd in first 
gray wacke near a place called Red-Rock Pilfershire, in 
Colamhia county, N. Y. and in Rensselaer-Ville, Alba- 
ny county, in third gray wacke. I have seen layers of 
the same rock in numerous localities in the third gray^ 
wacke of Catskill and Alleghany mountain ranges. 

Useful salts and combustibles. 

Table salt (muriate of soda) has not been found here in 
the solid state ; but immense quantities of brine water 
issue from the red and grey saliferous rock, near the 
Erie Canal line, from twenty miles west of the city of 
Utica to the Niagara river. Pseudomorphoos crystals, 
imitating those of muriate of soda, are found in the Sal- 
iferous rock and in the liasoid, particularly near 
Manlius Center on the south bank of the canal. I 
l^aye seen them 4 inches across, and very perfect. 

Epsom salt is very common in the three gray wacke 
ranges, in a state of efiSorescence. A spring near Coey- 
mans village is highly charged with it. It is produced 
on the exposed surfaces of the liasoid along the Erie 
canal — also on the marly clay of Coeymans, Lansing- 
burgh, and other places in the vicinity. 

Gypsum is chiefly confined to beds in the liasoid of 
the Erie Canal line and of the Western states ; but it is 
found in smaller quantities in the saliferous rock. The 
snowy gypsum and selenite are found in geodes in the 
geodiferous Itmerock. Gypsum is, in truth, found 
throughout the whole of De La Beche^s Red Sandstone 
group ; but the quantity is very small, excepting in the 
liasoid. 

Barytes is found to be very superior to borax as a flux 
in brazing and welding, when a very high heat is re- 
quired. The native sulphate and carbonate are equally 
useful. Sulphate of Barytes is found in granite in the 
vicinity of Northampton for 20 or 30 miles north and 
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sdtith. Numerous other localities of the tame kind are 
known. The lamellar kind is found in Calciferous sand- 
rock along West Canada Creek, and near Little Falls ; 
and spherical nodules are found ^in the saliferous rock 
at Genessee Falls. But it is found in immense quanti- 
ties in Schoharie county, town of Carlisle, of the fibrous 
structure. It is in a sofl slate rock, of the second gray- 
wacke kind, immediately beneath the Corniferous lime- 
rock. 

Strontian is said to be a better flux for brazing and 
welding, than either barytes or borax, when an interme- 
diate degree of heat is required. The sulphate of stron- 
tian is found in this country in Geodiferous iimerock at 
Lockport, Niagara Falls, &c. Most abundant in the 
Geodiferous Iimerock of Strontian Island in Lake Erie. 
This locality was discovered by gentlemen employed in 
settling the boundaries between these states and Canada, 
in the year 1819 ; and was published by two of them as 
sulphate of barytes. One of the commission, William 
A. Bird, Esq., brought to Troy Lyceum 100 lbs. of it, 
all in beautiful crystals. I analyzed it in presence of 
themembersof the Lyceum, detected the error, and it 
was published by order of the association. Afterwards 
several similar analyses were published. — CarboncUe of 
Strontian and Lime (very vaguely described by for- 
eigners under the name Arragonite) has been found to 
be an excellent flux — its excellence increases in the ra- ^ 

tio of the proportion of strontian. In crystals it is found 
in small quantities in the Geodiferous Iimerock of Lock- 
port, Niagara Falls, &c. But it has not hitherto been 
announced in any printed publication, which has come 
to my knowledge, in sufficient quantities to be used prof- 
itably by artists as a flux. A few days since, Mr. Will- 
iam Deere of Syracuse, (formerly my pupil, now a teach- 
er) brought me twenty pounds of this mineral from 
Marcellus, Onondaga county, midway between Ononda- 
ga and Skeneatelas, and five or six miles south of a point 
on the Erie Canal 75 miles west of Utica. It is in con- 
nexion with Corniferous Iimerock, probably beneath it, 
and equivalent to Geodiferous Iimerock. Some speci- 



tm c— taw m laiyer propMtM «f itrnliia, 
tboB aajaaalfMs of AmfPoileliaTe shews, lu qitcif- 
ic gnivitj n^pM lietwefB 2. 75 and 3. 8 — 1 ha¥e qm«- 
Ijttfltoclilbj the purple flame ; bat i iatesd to »ake« 
the r ontfi auljm ieoii, aaleas Mne one, who hat laore 
leifpre, will do it* Itappeanthattoosof itmajbehat. 
Pillart ibr a clock have beea made of it, which maj be 
aeea ia Sjncose, 3 inches in diameter. 

Coai is tbond in ibar geolo^cal positions. First, trmh' 
fiiimt MmtkrmciU which is Ibaod in beds ia AfS^Ute, in 
Nawpoit, R. I. and in Worcester, Ifass. It is Ibnad 
ia TerjsmaU Ujtn dongthe Hadson Rifer in the same 
rodu It is also dissepiinated in tot grajwacke in Rens> 
«elaer cooo^. Secaad, Mtamdmry oalJkracite, which is 
foaad ia eyceediog smaU lajers ia second grajwacke 
sialyl (ia lower secoadary dasss) near, and oader, Utica, 
near Big Salmon river on Lake Ootario, near Cold 
Spring on the Mohawk &c. Third, Coml proper ^ which 
19 6oad in large beds in PeaosjlTania ia third gray wacke 
(in npper secondary class) also in small layers on Lakes 
Seneca, Cayi^t &c It is bitmninoas in the western 
pait of Peoosylvaaia, aod anaspbaltic ia the eastern part» 
Foorthy LignitCf which is (band in the cUy of the tertiary 

class. 

As all fiossil coal and anthracite are bow supposed to 
h^ve been prodaced by the charring of regetables ; the 
icienee of mining, as applied to coal, is foonded on a 
kaowledge of the soccessive creations of families of 
TOjpetableSi and of the alternating destnjction of such 
fiMii(ies« . From the fact, that marine and dry-land ani- 
maliMU disappeared at each period of the charring of 
regetablf 9, we infer that vegetables were charred by a 
degree of heat sufficient to kill every animal of the 
Oi^aa ap well as every animal and plant on dry land. 
Tba period of charring seems to be the dividing period 
belweeo the Classes, or Series, of rocks, and between 
tbeir accompanying species of organized remains ; for 
00 ppecles appears to have survived one of these catas- 
tropbieSi or even ever to have been re-created. 
Srpngaiart says, that ihe examination and comparison 



of at great number of vegetable fossils of several epochs, 
have enabled him to recognize /otir periods of creation 
in that kingdom of natare ; consequently four periods of 
charring them. 

I. FirH period. Arborescent forests of the Eqnise- 
tom and Filices (Rushes and ferns), much larger than 
those of the present day— *also large plants, which com- 
bine the characters of the Lycopodium (ground pine) 
and Conifers (Pine, Hemlock, and Cedar trees) called 
Lepidendron. These plants, being charred, form the 
Transition anthracite in Argillite ; aS Newport, R. I. 
Troy, Waterford, &c. 

II. Second period, A small nnmbet of smalt ferns, 
and very singular Conifbrde. These plants, being char- 
red, form the minute masses of anthracite in Second 
graywacke slate near Utica, Cold Spring, Big Salmon 
river, &c., in the Lower Secondary class. 

III. Thirdperiod, An immense quantity of Ferns, 
and still greater masses (though not so many species) of 
Cycadeas; and the latter are mpre or less arborescent or 
dendritical. They combme the characters of the FernSf 
and Palms. These plants* the Calamites, and some oth- 
ers, being charred, form most of the coal measures of 
PennsyWania, and tbe great coal measures of Europe. 
This coal is in the Upper Secondary class , in third gray- 
wacke of North America^ See Synonyms under the 
proper heeds. 

IV. Fourth period. Plants resembling those ef tbe 
present day. They are often dicotyledonous. Char- 
red, they produce the lignite. They arein the T4riiary 
class^ 

Sulphur is mostly found in combination with treo i and 
is called sulphuret of iron or pyrites. This ore is uni- 
versally distributed. Sulphur is dlso found in combina- 
tion with copper, lead, zinc, &c. Rarely found pure* 
excepting near volcanos. 

■ 

Useful Ores. 

Gold is found, often pure, in Talcose slate, in the Car- 
olinas and Georgia; also in Mexico. Bhving discQv- 
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ered tome of the southern gold adberiog to talcose slate, 

I suggested the query, id Sillimao'a Journal, whether it 

might not be found in other places along this range of 

the same rock through the west part of New England. 

Dr. Emmons, has since told me, that Prof. Hitchcock 

has examined a locality of gold with similar associations 

with the gold of the Carolinas, in Somerset, Vermont. 

Also that it was;Booght and found in consequence of my 

suggestion. He added that Prof. Hitchcock would soon 

publish a short history of this discovery in the same 

Journal in which I made the suggestion. 

Iron^ in vast beds, occupies four distinct geological 

positions. 1. Protoxid of iron, often highly magnetic. 

It is chiefly confined to Gneiss ; as along the west side 
of Lake Champlain, in N. Hampshire, &c. &c. 2. 

ProtO'peroxyd, or Hematite, of the colour of dark clotted 

blood. It is often stalactitic, and found among the ruins 

of talcose slate. If we could know that micaceous and 

specular iron ore had been «fused at the time its talcose 

walls were broken down, we should say, that the sta- 
lactitic hematite was thus produced. Its best known 

locality is at Salisbury in Connecticut ; but it is found 
along the west side of the Green Mt. range from Canada 
to Connecticut. It seems to be an indefinite mixture of 
the protoxyd and peroxyd of iron 3. Argillaceous per- 
oxyd of iron, or Reddle ore, is mostly a soft red ore, con- 
sisting of clay and peroxyd of iron, yielding about 33 per 
cent of pure iron. It forms a layer in the ferriferous 
rock, over the saliferous rock, about a foot in thickness 
on ao average ; and extends from near the city ofUtica 
to near the west end of Lake Ontario. It is about 20 
miles wide and two hundred and forty miles long. Such 
an extensive stratum has not been observed in any other 
place. 4. Bog ore is a regular deposite embraced in 
the Tertiary class. Its true central position is in marly 
clay, often associated with iron pyrites and lignite. — 
But it is often found in the marine sand, overlaying the 
clay. It is found in the tertiary sand and clay from Fort 
Ann near Lake Champlain to Coxackie, twenty miles 
below Albany — a distance of 80 miles along the west 
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Hide of the Hudson River. It is ibobd, also, in (he ter- 
tiary deposites in the Highlands on the Hudson Riyet, 
aiNi emong the high hills of New £Bglaiid» &c. ^. 

Manganese f in the state of a peroxyd is found along 
the west side of the Green Mountain range from Con- 
oecticot to Canada. It is generally in the ruins of tal* 
cose slate ; and in one locality east of Great Harrington, 
Mass. I have seen it in place in the Talcose slate where 
it meets the Gneiss. From these facts I am induced to 
believe that the original deposition of the manganese, 
was in talcose state. The subject has not been suffi- 
ciently investigated, however. Eastof Fittsfield, Mass. 
immense quantities of hematilic iron ore and some man- 
ganese are seen, serving as a cement holdmg together 
fragments of granular quarts rock, from the size of a pea 
to that of an ordinary school-house. 

Lead is found in vast quantities along the Mississippi, 
probably in transition limerock — Bakewell's metallifer- 
ous limerock, or cakiferous sand rock, perhaps. I have 
never seen fair specimens of the rock, which authorized 
a description ; but I have the opinions of respectable 
geologists. The ore from the Mississippi region is al- 
most a pure sulphuret of lead, easily reduced. Lead ore 
is extensively disseminated in granite rocks near Con- 
necticut river, in the region of Northampton. But the 
rock being very hard and the lead sparingly scattered 
through it, very little lead has been obtained with the 
expenditure of many thousands. Lead has been found 
in argillite and graywacke in Columbia county, also in 
Calciferous sandrock in Rensselaer and Montgomery 
counties, and various other places where this rock i^ 
found.^ But it is scarcely worth working. 

Useful Mineral Waters. 

The Carbonated waters of Saratoga, and of M'CuI- 
loch's Weil in Albany, probably issue from* Transition 
Agillite. Sulphuretted waters are co-extensive with soft 
rocks containing iron pyrites. Such springs are very 
eommon in Argillite, sofl graywacke, filthy swamps, &c, 
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Sulpkmric acid waUr9 iatne fron the earth in Tarietv 
flacea in the tewn of Bjroih county of Geoessee^ — 
The delritei ffo« which they iMoe appear* to be diaia- 
tegrated Liasoid, containing miDate fragment! of gypaam. 
tt is ash-grey, and conbiina an immense quantity of iron 
pyrites in exceedingly minute grains. The exposed sur- 
face of the little hillock, where it appears in the largest 
quantity, is stroQgly impregnated with the acid. On aj^ 
plying the tip of the tongue to the 6rj surface ofappar- 
rently charred turf, we seem to recognise purely con^ 
centrated sulphuric acid. Other springs in the ? icinity, 
particularly one near Byron Hotel, flow in large quan- 
tities, sufficiently impregnated to coagulate the white 
of eggs. Muriate of lime water$ are co-eztenst?e with 
marly clay. Wells dug in this almost uniyersat stratum, 
ar^ highly charged with muriate of lime. Deer Iidb, or 
salt springs which attract deer and other animals, often 
contain no common salt In soluHon — being highly charg- 
ed with muriate of lime only. I hate seen a rery noted 
lick of this kind in a thin stratum of matly cluy resting 
on third gray i^aeke, in Schoharie county* 
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AI^PjOABBTICAL AB&AJIGBMCNT OF 4fiOM>- 

QlCJkJU liOC^AXJTUSS. 

4AifMi, KfiM. G?«Dalar UdmmcI^ io 4lie wMef apd fit 
tbe foitof the eest Mt. GmiNiUr (|fijirto on the sMd ol' 
tlfti^Mt Black Honibleode 4oir«d0 |faetopi»|ipesile4o 
S. A4«o)8, Gneiis at Aelcf^ iiritti vekw «f -ci^fsiaHiiMi 
ywDite ( tbe«e Bffear 4o boolclevf (qipi>9iie 4« N* A^om. 

Amboy Bay, Soath shore (being the north boandaiy^ff 
N. Jersej) is wholly tertiarj. B^ttoo^ of the bank is 
plastic claj, oyerlajrad with m»rlaj claj contalaiqi^ li|^- 
nite «09]» pjritefi, fcc^ 

Aubnm^ N, Y. Chert/ limerockM and near the ^is- 
on. Pyritous slate (Qray wacke) eootttuniog a little bi- 
tumiDous coal, Liasoid or Americao lias« 

Becraft Mt, near Hudson, Sparry and Shelly transi* 
lioQ limerock, Graywacke. 

Bellows Falls near Connecticut River, Vt. and N. H. 
Gneiss, Talcose slate near on the west — Argillite 2 miles 
west. 

Berkshire Co. Mass. Talcose slate iq vast mountains. 
Some of its layers are remarkably undulating. Somq 
are convex upwards, Dewey. Some are concave up- 
wards, Lee. 

Bethlehem Caverns, 12 miles S. W. from Alany. Cor- 
niferous limerock abounding in stone-horns and horn- 
stone. A slaty stratum, abont 50 feet thick, separates it 
from transition limestone ; which is second graywacke. 

Black Rock, L. Erie. Cherty limerock, underlayed 
with Geediferooe Mmerock* Her^ the Coppet elafte 
(Malachite slate, K«pfeMchieto ) is te^» at « pavt «f the 
Geodjferous stratiMi (Zechstien. ) This ehai4y limerock 
extends to, and underlays, Pennsylvania ceaK 

Buffaio, on Lake Brie. Deep Deloviaii twm near 
the village to a considerable distance along the Canal 
towards Black Rock. The ViHage is undedayed by 
Graywacke and Cherty limerock. This graywacke is 
the sane rock, which embraces the Pennsylvania eoal 
beds. 
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Canandaigfia^ N. Y. Coroifelrous limerock. Along 
the Lake, 3d Graywacke rests upon it. 

Carbondah^ Pedn. Vast beds of anasphaltic coal, ior 
3d Gray wacke. It abounds in Vegetable fossils — sacb as 
Neuroptbris elegan$t acutifolia,'auricnlaia, angustifoHa 
•—the Sfhenopteris, artemisaefoliaf latifolia^ trifoliaia 
mantellif ^e. The coal is not the transtlioD aDthracite, 
as at first supposed.- Most •of it is destitute of bitumeD ; 
but is an equiralent of the great coal-ineasures of 
Europe 

Catsktll, N. Y. On 1st Grayvracke and Traiisilion 
limerock. Here the Transition and Secondary lioierocks 
meet ; as may be seen along the banks of the Creek to 
Madison Village. But the nnmerous dislocations are 
oalculated to confound the inexperienced. 

Cattskill Mt, Chief of its mass is 3d Gray wacke. — 
British geologists confound this coarse kind of rock with 
Transition Gray wacke. Between this and our (ransilion 
gray wacke, are the Transition Limerock, 3d Gray wacke, 
and Cherty Limerock. Also De La Bache's Red Sand- 
stone group, in some localities. See P. 95; On the 
east face of this Mt. we see the Rubble, MilUtooe Grit,. 
Red Conglemerate and Red Sandrock. 

Cayuga Lake. — Corniferous Limerock form» its bed 
— 3d Gray wacke, its walls. The latter is remarkably 
interesting about Ithaca, at the head of the Lake. 

Chesterfield^ Mass. Gneiss, traversed by beautifiil 
veins of crystallme granite, containing numerous and 
beatiful tourmalines. 

Cohoes Falh on the Mohawk. Argillite of the clay 
slate kind, overlayed by the wacke kind. 

Cold Springs on the Erie Canal 8 miles east of Little 
Falls on the Mohawk. Here is the 2d graywacke slate, 
containing the Brongniartia carcinodeB,[Orthorcea conica 
— also a little anthracite. 

Connecticut, No crystalline granite in regular strata* 
Mather. 

Coral Cave on the Helderberg, 2 M. north of Pucker-* 
Street. 
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Cummington^ Mass. Mica-slate in perfection, contain- 
ing acty noli te, &c. 

Dalton^ Mass. Granular Qiinrts and limerock. — 
Three miles soath of the village is noost perfect granitic 
hornblende rock ; distinct in its geological relations from 
granite, as all rocks are which contain hornblende as a 
constituent. 

Deerfieldf Mass. Basalt, containing the calcedonic 
family, like other basalt. 

Deerhill Highlands^ N. Y. Zercon in iron ore em- 
braced in gneiss. Mead. 

Delaware River. Numerous vegetable impressions 
along its eastern bank, where the Delaware and Hudson 
canal runs. 

East Rock, N. Haven, Con. Basalt, containing preh- 
nite, &c. It rests on red sandstone. Scarcely columnar. 

Eigteen-miU'^reekt L. Erie. Third graywacke slate, 
containing bituminous slate, and minute specimens of 
coal ; being a continuation of the coal slate of Tioga, &c. 
Here are numerous remains of Terebratula spiriferoides. 

E$opus Strand, on the west side of Hudson River, 96 
miles from N. York, at the mouth of the Roundout and 
the entrance of the Hudson and Delaware canal. Here 
the transition and lower secondary limerocks run together 
and the undulated slate appears at the meeting of the ar- 
gillite and first graywacke. 

Flint Hilly ten miles west of Schenectady, on the Erie 
canal. The calciferous sandrock here contains coarse 
semi-opal, agate, &c. 

Fort Plain, is a village at the mouth ofOtsquago Creek. 
Here is most perfect birds-eye marble, half a mile south 
of the village. Ten miles south, on the same creek, is 
an immense quantity of Tufa, embracing an extensive 
cavern and five trees which have become a tufa sub- 
stitute — here is, also, a burning suphuretted hydrogen 
spring. 

Franklin, Bergen Co, .AT. J. presents perfect upper 

oolite. Horton. 

Fryherg Ger, No Crystalline granite in regular strata. 
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Qor eltewbere on thecooiiaeRt. Bom k Webtter. 

GaS'portf near Oak-orchard creek. 

Gtneue^ Falls, preseat a beautifil natunil cabinet of 
saliferous rockf, Ferriferocn, and Liasoid ; also, Geodif- 
eroufi, on the the canal, containing limpid cryffU^ of 
fluor-spar, waxj blende, &c. 

Glenn^s Falls, are tiansition limerock. Petrifactionf 
Wnd here are numeroat ; such as Litbodeddrofi, Fun- 
gia, Columnaria, Turbinola, &c. 

Goshen, Mass. Cryttalline granile m veins, eontmn* 
ins: most beautiful tourmaline. 

H^ltfaxt N..Scotta« Basalt, and nnderlejtng red and 
Tjuriegaetedmiidrock, tbe same as nt Paltsados en the Hod- 
eon, Mt. Halyoke, &c. on the Connecticut. Alger & 
Jackson. 

Hdderber^ « bin t)r mountain, chiefly in Albany coun- 
ty. It afiioffde the most perfect Coral rag and Cornifer- 
#«8 Atmenxk, aIso grit slate and slietl gt4f . Immense 
quantities or organized rcmaios are fisund on its top and 
atitseestern foot. 

iJighlamds, N. Y. No regular strata of crystalline 
graaite. Mather. 

HabokiBM, opposite N. Y. city. Most perfect locality 
of Talcoee slate^ steatite, serpentine, and pure mngoesia. 

Halyoke, Mt. Basaltic mountain on the east side of 
Connecticut River, in Mass. near Northaanpton. 

Hudson and Delaware Canal runs from £9o,pas Strand 
along the Roundout Creek« to Delaware River, thence 
to near Carbondale. It runs along tbe nortbeaftt side of 
Shawangunk forty miles. 

Mae(t,bead of Cayuga Lake. It presenis vast perpea- 
dkcular ledges of 3d graywacke of ihe pyritous akite 
kind. Falls of water^ down ibese ledges, are ato^c^adous, 
and keep tbe rocks clear for anspeclioa. 

Knox, on ihe Helderberg, is a townebip «mbracioing 
Pucker-street village, and numerous localities of Coral 
rag, ahell grit, &c. 

Lakes, Northwestern (as Sbperior, Huron, kc) are 
bounded on the norlilK^ast by a range <ol priniilive rocks. 



i¥hic1l eomniekice oear Vf btteball at the b^ad of Lake 
Champlatii. Fitcher & Day. 

Little Falls, of the Mohawk oa Erre CamiF, 22 mrle* 
eaeterty from Ulica. The rocks arc Oneim am! Horn-v 
bleadO) with calciferom saadrock retting againftt hofh 
ffidea of the mountaio — and Cal. Sanrf. »» overtayed by 
Transition limerock. ^' 

Ldvingti(M Cave, on the Held^berg,^ near the top of a 
Tast ledge is grit slate, and the slate is oveHayed witK 
Coral rag. Tbis^ cafe is aboot 4 miles east of Pucker* 
Street. 

Lockporf^ on the Erie Canal about iest miles aovtbeast 
of Niagara Falls. Here the canal is cat M feet deep for 
about twa miles, through a Geodiferoue limerock. The 
locks below are in a natural gorge in the slaty liasoid of 
a soft texture. 

Mctcomb Mountaim consist of se? eral ranges of Cha:ei89 
and Hornblende rock, with intervening vaHeys of CakiN 
erous sandrock, Transition limerock, and second gray 
wacke. It crosses the Erie Canal at Little Falk and 
Root^s Nose ; and extends by way of Ogdeosbuig along 
the northeast side of Lake Superior. It abounds in 
iron ore. 

. Madison Village, four miles N. W» from CatlskiU Vil- 
lage. Here we see the Corniferous limerock r«tiog od 
the Transition, and their undulations at meeting. An- 
thracite is found in the thin layer of Sd Gray wacke slate, 
which is interposed in some places. 

Matdius Ctnier, on Erie Canal, 52 miles west of Utica* 
Very perfect Water Cement, or Liasoid, embracing beds 
of dark-coloured gypsum. Here is found pseudomor- 
phous crystals of soft liasoid, imitating muriate of soda, 
4 roehes across. 

Middletown, N. Jersey, along the south side of Amboy 
Bay. Remarkable locality of the Tertiary Formation 
containing lignite, amber, pyritous petrifactions, &c. In 
the Marly clay of the eastern part of the towh, vast beds 
of Chlorite CJialk or Greensand are embmced. — 
The GreeoMnd has bfteii shown by Dr. Moftoti to be 
secondary, by the oumerous organized remaies contained 
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ia it; but the clay aod overlayiDg mariDe sand are 
decidedly Tertiary. Such alternatioDS) however, are 
common at the meeting of strata. 

J\few Madrid in 'the Mississippi region, has trees still 
standing upright, which were sunk 30 feet by the earth 
quakes of 1812-13-20. The same earthquakes were 
. felt 200 miles around. Bringier. 

Newport^ in R. Island. The anthracite here is genu- 
ine, and is embraced in Argillite. Vegetable remains or 
impressions are still common ; though thousands have 
been takep away. Van Rensselaer. 

JWne-mt7e-crcefc, on the Erie Canal, nine miles west of 
the salt works of Syracuse. Remarkable for the regular 
stratum of Shell marie, which commences on the canal a 
mile west of this place. 

Northampton^ on Conn. River in Mass. Remarkable 
as a central point in one of the earliest known apd best 
mineralizing regions in the world. ^Yv^tAJ^ t^/%.,^^.A^it^^^^^^ 

Nova Scotia. See Halifax. 

OakrOr chard-Creek,^ on the Erie Canal, about 20 miles 
east of Lockport. Here the rock is Saliferous, red and 
gray. Specimens of great' magnitude of the Encrinus 
giganteus are found in it — and in the gray kind numerous 
specimens of Lingula mytiloides are found. Twelve 
miles west on the same rock, there is a basin, called 
^Gas-port, through the waters of which carburetted hy- 
drogen gas issues perpetually. 

Oriskanyy on Erie Canal, seven miles west of Utica. 
A mile west of the Village is ar<:onvenient locality 
for collecting Millstone grit ; as large fragments have 
rolled down to the canal from the ledge. 

Oxvego, on the Susquehanna River in Tioga county. 
The rock here is third graywacke. It contains numer- 
ous specimens of Encrinus tricyclus. Dr. Paige gave me 
the impression of a fern, fouud in the Hone-slate quarry 
at the foot of Tunkhannock Mt. That rock is a soft slaty 

* This gas was first tested by myself and pupils while on a Natural 
histoiy tour in 1826. It had previously been called sulphuretted hy- 
drogen. We gave the place the name. Gas-port, which it still retains. 
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lajer of 3d graywacke which overlays the coal-meas- 
ures. It is an Odontopteris ; but is not Ggured by Brong- 
niaut. It resembles his Sclotheimii ; but the bases of 
the leafets (piunulae) are not connate. I intend sending 
it to Brongniart. 

Otsego County has many of its high places covered 
with Comiferous limerock, which extends from Lake 
Erie. As this rock underlays the Pennsylvania coal, 
both atCarbondale and Tioga, Penn., I proposed an ex- 
amination for coal in Otsego county, where slate over- 
lays the limerock. I soon received several specimens 

of bituminous coal, thus situated. But like other similar 
localities in the state of N. York, the beds are too thin 
for profit. 

Palisadosj a name given to the Basaltic rocks on the 
west shore of Hudson river, commencing opposite to 
the upper part of the city of New York, and extending 
northerly thirty miles. The columns of basalt stand 
over Red sand-stone of the variegated kind ; resembling 
the Saliferous rock of Genesee river. Between the col- 
umns and the sand-stone, there is generally an immense 
stratum of Trap-tuff, or basaltic Breccia. 

Peru, Mass., east of Pittsfield. This is a mountain of 
Gneiss ; being a continuation of the Green Mt. range. 

Pine Rocky two miles north of N. Haven, Con. It is 
basalt, but scarcely presents the columnar structure. 
Some of this rock is exceedingly coarse. It is used in 
N. Haven ^s the most common wall-stone. 

Pittsfield, Mass., its western boundary is the east line 
of New Lebanon in the state of N. York. It is situated 
on Granular limerock. Near the village is a fine depos- 
ite of shell marl. Two or three miles east, thetalcosc 
slate crosses the Boston road. 

Platterkill, crosses the Erie Canal 35 miles west of 
Schenectady. Its bottom is Calbiferous sand-rock, its 
walls Metalliferous limerock, near the canal. From 
one and a half miles to two and a half, the bottom is the 
same second graywacke as at Cold Spring. I found an- 
thracite coal in it, in very thin masses. 

16 
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Pucker Street^ (a Qickoauie at first, but now est.iblisheii 
by custoro,) is a small village on the Helderbcrg, 22 
miles southwest from Albany ; very interesting to the 
g(M>logi«t. It has been the central resting place for ge- 
ologists from the year 1817. They put up at this place 
for the purpose of collecting organized remains in the 
yicinity. Tvro miles north is Cotal Cave — the cover of 
which is Coral rag, and the bottom and sides are grit 
fllate* Half a mile east is the shell grit. Along the 
north of the village is Corniferous limerock. Four miles 
east ifl Livingston Cave. 

Rondout Kilif empties into Esopus Strand, three miles 
portb of Kingston, at the entrance ^f the Hudson and 
Delaware canal. At the entrance on the left hand is the 
ilffdulating slate. Five miles up the genuine Clay-slate 
Argillite appears. Ten miles up is the Fall, where the 
lIill9t0De grit of Sbawangunk comes to the Creek and 
pasflfes under the red sandstone. It resembles the grey- 
b^^ of Genessee river in some places. It is overlayed 
bjr a limerock, which supports what appears to be a 
lia9oi^, an^ is successfully used as a water cement. Over 
the liasoid lies the Corniferous limerock. But the latter 
T^%\$ ^qfiil^pdiately on the lower limerock often. 

/2oot'^ Ap'^». is a high blofif in the town of Root, on 
t\i^ 80ut(i side of the Erie canal, 34 miles west of Sche- 
nectady. It is Calciferous sandrock, and embraces a 
cayern (called Root^s Nostril) 400 feet in extent. Near 
it, OD the east side is a lower prominence of Gneiss. 

JSahUf Mafylandy Messrs. Troost and Finch, found 
lOl^b^lp in li|pite, in the Tertiary formation. 

Sfflmon River on Lake Ontario, runs many miles 
through Second Graywacke. This i^ the same rock 
which overlays the transition limerock of Trenton Falls, 
apd on which Utica stands. It abounds in petrifactions 
about four miles from its mouth where it empties into 
Ls^Q Onitario. 

Salisbury f Con.y a remarkable locality for stalactitic 
hematitic iron ore, imbedded in the ruins of talcose slate. 

Saratoga, in Saratoga county, 30 miles northwest of 
Troy, N. York. The strongest natural carbonated 
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waters in the world issue, probably from the argtllite, 
tbroughoat a distance of country containing about 100 
square milea. 

Shawangunkf or the White Mt. in Ulster afnd Oraiige 
counties, on the west side of the Hudson, in> N. Y. It 
is more than 40 miles long, and is most perfect Millstone 
grit. It is a continuation of the Grit and Rubble of tbe 
1st Grawacke of Rensselaer county. 

Sing Singy on the east side of the Hudson, below the 
Highiands. Alternations of Gneiss, Granular ^artzr, 
Granular limerock containing copper pyrites, and Ar- 
gillite* Statuary mafrble is here mantifacturtd by ttit 
prisoners of the State Prison. 

SkenaAdo Creek. The Comiferouf limerock of Lake 
Erie has been traced to this Creek. Geddes. This 
Creek passes Hiuttilton College, ten miletf flotithwest of 
Utica. 

Skeneatelat Lake has its banks partly of Corniferotiv 
limerock, containing numerous specimens of the Cyadi- 
ophyllum (stone-horn^. 

Somerset, Vermont, has a rock of talcose slate, e6n- 
taining gold. 

SprakerU Battn, is on the Erie canal, 36 mile^ welt 
of Schenectady. On the north side of the Mohttwk, op- 
posite to (he Basin, is a high ledge of Calciferonr ^atid- 
rock. It contains semi» opal, quartz crystals containinj; 
anthracite, agate, &c. 

Starch'Faetor^Creek, has a fall fire mili^s sooth of 
Utica, where th^ second Gray wacke slate *nd Millstone 
grit meet in a manner which is very instructive. 

Sttveni'MiUs, in the west part of CoeymaDS, in Albany 
county, presients an excellent yiew of the layers of 3d 
Gray wacke, containing layers of petrifections. 

StrorUion Island, in Lake Erie, contains the largest 
and most numerous crystals of any place hitherto descri- 
bed, of sulphate of strontian. 

•Syracuse, on the Erie Canal, 61 miles west of Uticif, 
stabds on Saliferous rock, red, grey, slaty mid sandy. 

Toncgkcohnuk M,, at the southwest comer of Massac 
chusetts. It is Talcose slate, with some Teins of gran- 
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ite ; and, id some places, nn nggregate resembliog- 
gneiss. 

Tioga Coal-beds, though bituminous, are in the same 
geological deposite with the anasphaltic coal of CarboD- 
dale. . In several places they approach very near eacb 
other, and, probably, will be fouod to pass iuto eacb 
other. All these beds are in third Gravwacke slate. 

Trenton Falls ^ 14 miles north of Utica, consist of 
shell limerock of the Transition class. The numerous 
petrifactions are the same as those of Sackets Harbor. 

.Troyt N. Y», stands chiefly on Diluvion, surrounded on 
all sides but west by Tertiary hills. The first graywacke, 
which is quarried here, is much traversed by calc spar, 
and contains disseminations of anthracite. Ai^illfte, 
oflea containing satin spar, is the underlaying rock ; and 
at the west ferry the rock is silicious slate. 

Utica is a city in Oneida county, N. York, about 9& 
miles west of Albany, on the Mohawk. It is situated on 
second graywacke slate. Erie canal runs through near 
the center of the city. 

Van Schaack's Place. This is merely an obscure tav- 
ern, on the road from Bethlehem Cav'erns to Pucker- 
street. But it is necessary to refer the student to this 
place,; on account of the numerous petrifactions to be 
found near it, in Corniferous limerock. It is betw«en< 
three and four miles northwest of Bethlehem Cavenuk 
Several species of Cyathophy Hum are found near this 
tavern, particularly the C. helianthoides, &c. 

fVestJleldf Mass. Four miles west of the Academy is a 
locality of serpentine and talc, embraced in Gneiss. This 
is similar, in all respects, to a locality in Savoy, Mass., 
on the Mt. east of South Adams. These deposits have 
no connexion with Talcose slate or steatite. 

West Pointy in the Highlands, on the west side of the 
Hudson, has its Military Academy on Gneiss, with alter- 
nations of coarse beds of Graphic granite, and Horn- 
blende. These rocks are well described by Mather. 

West Rock, N. Haven, Con., is basaltic and somewhat 
columnar. It is of the coerse kind and breaks naturally 
into good wall-stone. 



WIL — ZAN • IflS 

Williamsburg J Mass., is remarkable for its pseudom- 
orphous quartz crystals, and its argentine. 

Williamstown, Mass., embraces Gneiss, Talcose slate, 
Granular quartz, Granular limerock, sparry limerock, 
and Argillite. Also localities of Tertiary and Diluvial 
deposits. 

Worcester, Mass,, has argillite in view on the east 
and west sides of the village. Two miles east the Argil- 
lite embraces a thick vertical bed of anthracite. Tal- 
cose slate comes in contact with one of its sides, and 
Gneiss with the other. I traced this range of Argillite 
to Providence, by inferring its continuity from distant 
points of its appearance. Anthracite was found in a 
well ID this rock in Providence. Newport, probably 
presents the same range. 

Zaneroille, Ohio. Coal formation same as at Carbon- 
dale, though bituminous. This appears from Granger^s 
finding the Sphenopteris dubuissonis there, which is also 
found at Wilksbarrc, &c. 

Remark. It was my intention, as 1 signified in an 
introductory article, to have selected from the labors of 
our geologists four fold the materials here presented. 
But afler 1 had completed the preceding parts of the 
Test-Book, I received notice, that a sixth editiooof my 
Botany was called for ; which will occupy all my spare 
hours for the present. Most respectfully 1 solicit mate- 
rials from American Geologists, for extending this arti- 
cle in my next edition. I beg that they may be very 
particular, that I may select and digest in my own way. 

NoTX. — Since the above was in type, Mr. Mather has authorised me 
to add to the article, West Point. Talcose slate, common and chlor- 
itic, run along the southeast base of the Highlands — Gneiss farther east. 
The Granular limerock of Canaan, Con., crosses the same southeast 
course in Danbury. Next, most perfect Porphyritic gneiss in Bethel 
and Redding. A. E. 
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Plate. 1. See pp. 36, 37. 

4. Encrikus curra/ii5. I find nothing in Miller, not* 
in any work in my possession, to which this can be re- 
ferred, ft is probably new. Found at Glenn^s Falls. It 
bears a remote resemblance to Miller^s Encrinus monil- 
iformis in somo parts ofits column. 

5. Encrinus transversus (Poteriocrinitus crassus, 
Miller.) Found in Con}' bearers cncrinal limerock, 
birdse^e marble, at Otsqnago Creek, &c. 

11. E. transverus, variety multiradiatus. It is wrongly 
ilescribcd as a distinct species at p. 36. At the same 
place it is wrongly referred to 2d graywackc ; for the 
rock near Niskeuna, in which it is found, is first gray- 
wacke. Thus the same species is found in two of the 
transition rocks. 

6. E. tricyclus (Encrinilus moniliformis, Miller.) 
Found in third gray wacke at Owego. 

7. E. equicyclus (Aclinocrinitus laevis, Miller, in 
Fig. 15,16.) Whorls equal, thick and promineDt. Found 
in Corniferous limerock at Bethlehem Caverns. Miller 
roast have confounded two distinct species— ^tbis and my 
teretiformis. 

8. E. gigan^euf (Probably the E. ramosus of Scloth- 
eim.) Found in Saliferous rock at Oak«Orchard-Creek, 
on the Erie Canal, under all our basalt, and on Cats- 
kill Mt.,&c. 

9. E inierruptus (Actinocrinitns dactylis ? Miller, 
in pi. 6. Fig. 3, 9.) Found in Coral rag at Coral 
Cave. 

10. Pentacrinus fimbriatus (P. caput medusas. Mil- 
ler.) It appears p. 55, that Miller was inclined to con- 
sider this a new species. Found in First Graywacke 
near Niskeuna, not 2d. 

12. Encrinus teretiformis (Actinocrinilus laevis. Mil- 
ler, Fig. 12. 34.) In Coral Cave. I think Miller must 
have coDfounded this with my equicyclus and his dactylis. 

1 Asaphus selenurus. This figure is too fiat, and not 
well proportioned. 

2. NuTTAiN lA coitccnirica. The dotted fillet of the 
left-hand figure is too high an arch and not wide enough : 
it is better proportioned in the right-hand figure. The 
last figure represents it in its contractile state, us it is 
sometimes found in Waterford argil! ite. 

3. Brongniartia carcinodta, 13. Flustra carba- 
seoides. 

14, SARciNtJLA ramosa, 15. Alcyoni a Jnngioidcs. 

16. Echinus gyracanthus. The body is rarely found 
perfect; but the whorls of the spines are decisive. It 
is found in the bluest kind of Corniferous limerock, and 
in an alternating graywacke rock, which lies upon the 
limerock, near Bethlehem Caves, and in Coeymans. 
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Plate 2. 

17. AsAPHUS hausmannii. 

18. A caudatus. 

19. C AIRMEN A blumenhachii. 

20. Brohohiartia platycephala. 

22. B isotelea. Id this 6gare the animal is 

contracted, or one half folded upon the other. The 
B. carcinodea is found in the same situation. A liTing 
species, found at Cape Horn by Dr. Eights, which re- 
sembles the B. carcinodea, puts itself in the same posi- 
tion on being disturbed. 

21. CosciNOPORA itUcata. This figure is not intend- 
ed to give the form of the petrifaction. It gives a piece 
or patch from its surface, exhibiting, correctly, its 
checkered outside. The enlarged two squares exhibit 
the orbicular opening only in the lower square, and the 
rhomboidal inner opening in the upper square. We 
are supposed to see through the outermost covering 
where we see the inner rhomboidal opening. 
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Plate 5. 

23. Orthocera undulata. 

24. O anntdata. 

26. O— cornea. 

26. O striata. 

27. O ' c ircularis. 

28. O •paradoxica. 

29. Ctatbophtllum ceratitei. This is the most com- 
mon of all the species, and well characterizes the Cor- 
niferous limerock. 

30. C J lexuotum. 

31. C— — helianthoidei. Very abaadant near Van 
Schaack's. This is the solitary kind. 

34. C hypocrateriformis. 

32 and 33. Turbinola mitrata. The Fig. 32 is an 
exhibition of the radiated or stellated disk. 
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Plate 4. 

I 35 & 36. CyATUOFHyLLUM vesiculosum. The 36 

p represents a vertical section near the apex of 35. 

'• 37. C. hexagonum. 

38. helianihoides. Abundant near Van Schaack's. 
This 6gure represents the ends of the cespitose kind. 

39 & 40. AsTREA porosa. The fig. 40 represents 
the outer sub-spherical side covered with little stars and 
sonae pores. The fig. 39 represents the inner side 
when broken. Both figures are only sectors of circles ; 
as the whole is sub-spherical. 

48. A. stylopora. Both species found on the south 
shore of Lake Erie. Thi« in the slate, and the other in 
the pyritous calcareous grit. It is all in the Oolitic 
series, without oolite. 

41. Ctathophyllum vermiculare. This figure is 
not accurate ; the transverse ridges are not deep enough. 
It should appear as if larger and smaller pieces were 
joined, where the shaded ridges are. It is rather larger 
than we generally find this species ; and not sufficiently 
jointed in appearance. 

42. DiPLocTENiUM plnma. 

43. LiTHODENDRON dickotomum. Numerous such 
branches are often found with interlocking limbs. 

44 & 45. Column ARIA alveolaia, I am not sure but 
this may be a variety of (he Calamopora alveolaris of 
Goldfuss. In truth I have not yet been able to settle 
the distinctions between these two and the Calamopora 
favosa (which latter we usually call Favosite), among 
our specimens. This fig. represents a segment from the 
side of a circular specimen. The fig. 45 represents 
the stellate termination of the tubes. It is by these that 
students must settle the characters of these apparently 
similar petrifactions. 

46. GoRGONiA infundtbiliformis, 

47. G. ripisteria. Both figures are too stiffly circu- 
lar. Goldfuss has given a second figure of No. 16, and 
further explanations, in his second number. 
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PlatiA 5. 

50. Belleaophon cornu-Arietis, We have two spe- 
cies Dotfigared ; bat tbey are easily determined by the 
descriptioos after seeing one. 

51. CoLUMifARiA sulcata. The C. intermedia i9 
easily distingtiished aAer seeing the sulcata, without a 
figure. 

52. Madrepora Wnbata, I am not sure but this 
may be an Astrea. 

53. Catenipora escharoides. 54. Retepora dii- 
iicha — magnified. 

55 & 56. FuNoiA discoidea. The fig. 55 is the flat 
upper side, and the 56 is the convex under side. Both 
are sectors of circles. 

61 & 62. t. poljimorpha. The fig. 62 is a trunca* 
ted sector from the upper coDvex side, and the 61 is the 
whole flattish under side. 

59 & 60. CosciNOFORA macropora. The fig. 59 is 
part of an irregular surface, and 60 represents three 
pores magnified. 

63. SvRiNGOfpORA vertieillata. 66. Ctathophtl- 
LUM quadrigeninum. 

57 & 58. Sarcinuxa tnicropthalma. The fig. 58 
represents the stellated ends of the tubes. The tubes 
in this figure are too stiffly cylindrical. In this respect 
they are intermediate between those represente d here» 
and those better drawn on Plate 1, fig. 14, for the S. 
ramosa. . 

64 L 65, CosciNOPORA infundibiliformis. The fig. 
64 represents the rhomboidal and small circular pores, 
enlarged. This figure was drawn from an excellent 
specimen, fbur inches across ; but want of room has 
rendered the figure too stifi*. 

67. Nautilus xmpendlU, Outsid^ shiell well pre- 
served ; also exhibitrng the inside in part, which is 
green«6and. 

,_ 68. .^AME, it is wholly a natural inner casting. of 
green sand. Both wereibuiid in the New, Jersey tertianr, 
into which the chalk formation is often profiruded. The 
gteeuHBand, or chloritic Clialfc, only, is ever found em- 
braced in, or alternating with, the tertiary <play. h is 
never found in the sand, excepting .where there is con- 
clusive evidence of modern, or diluvial, displacement of 
|he sand. 
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Do, primitive 68 

Do. traosition 72 

Do. lower sccondarj 76 

Do. upper secondary 79 

Do. tertiary 81 

Do. subordinate 82 

Subordinates explained 66 67 

Synoptical Ogures 63 

Trilobites 30 

Tubiporites 40 

Weight of the Eartb is about six thousand million 
of millions of millions of tons, or more accu- 
rately 6,920,000,000,000,000,000,000. 
Its specific gravity 5 9 

York, New, Geological map of It is now folded in a 
case and sold separately. It was corrected, on the 15th 
of May 1832, so as to present all the improvements set 
fi>rth in this edition. To the explanations on the map it 
may be added, that No. 1 of the Carboniferous forma- 
tion should be a lighter slate color than the other num- 
bers ; it being the primitive, this distinction is import- 
ant. 
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